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CLAIMS 



[Claim(s)] 

[Claim l] The lean combustion-type internal combustion engine which enables combustion 
of the gaseous mixture of a hyperoxia condition, and the exhaust air purification catalyst 
which is prepared in said internal combustion engine's flueway, and purifies the injurious 
ingredient under exhaust air, A subinjection means to make the stage when an operational 
status detection means to detect the operational status of said car, and the engine output 
after the main injection of the fuel for an engine output was carried out to said internal 
combustion engine do not become inject a fuel again, A fiiel addition judging means to 
judge the propriety of activation of said subinjection means based on the operational status 
of the car detected by said operational status detection means, When the EGR equipment 
which carries out recycling of a part of exhaust air to said internal combustion engine's 
inhalation-of-air system is provided, and said exhaust air purification catalyst has not 
reached activity temperature and warming up of said internal combustion engine is not 
carried out The exhaust emission control device of the internal combustion engine 
characterized by controlling an EGR gas rate to 10 or less %, and introducing EGR gas 
while performing subinjection. 

[Claim 2] The exhaust emission control device of the internal combustion engine according 
to claim 1 characterized by performing clausilium control of an inhalation-of-air throttle 
valve while providing the inhalation-of-air throttle valve which adjusts the amount of the 
new mind inhaled by said internal combustion engine and performing EGR control. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which 

purifies an internal combustion engine's exhaust air. 

[0002] 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in 
an automobile etc. especially the Diesel engine which enables combustion of the gaseous 
mixture (the so-called gaseous mixture of the Lean air-fuel ratio) of a hyperoxia condition, 
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or the lean burn gasoline engine, a technique which purifies the nitrogen oxides (NOx) 
contained during this internal combustion engine's exhaust air is desired. 
[0003] The technique which arranges the Lean NOx catalyst in an internal combustion 
engine's exhaust air system is proposed to such a demand. As an exhaust emission control 
device which purifies the injurious ingredient under exhaust air, the Lean NOx catalysts, 
such as a selection reduction type NOx catalyst and an occlusion reduction type NOx 
catalyst, are known. 

[0004] A selection reduction type NOx catalyst is a catalyst which returns or decomposes 
NOx under existence of a hydrocarbon (HC) in the ambient atmosphere of hyperoxia, and 
in order to purify NOx with this selection reduction type NOx catalyst, HC component 
(reducing agent) of optimum dose is needed. In order to usually purify NOx at the time of 
operation since there are very few amounts of HC component under exhaust air at the time 
of usual operation of this internal combustion engine when using this selection reduction 
type NOx catalyst for said internal combustion engine's exhaust air purification, it is 
necessary to supply HC component to a selection reduction type NOx catalyst. 
[0005] On the other hand, an occlusion reduction type NOx catalyst is a catalyst which 
emits NOx absorbed when the air-fuel ratio of inflow exhaust air was the Lean air-fuel 
ratio, NOx was absorbed and the oxygen density of inflow exhaust air fell, and returns to 
N2. 

[0006] It is returned to nitrogen (N2), the nitrogen oxides (NOx) absorbed by the occlusion 
reduction type NOx catalyst being emitted when the air-fuel ratio of exhaust air which the 
nitrogen oxides (NOx) under exhaust air are absorbed by the occlusion reduction type NOx 
catalyst, and flows into an occlusion reduction type NOx catalyst becomes low when lean 
combustion operation of the internal combustion engine is carried out and the air-fuel ratio 
of exhaust air becomes high, if this occlusion reduction type NOx catalyst is arranged at an 
internal combustion engine's exhaust air system. 

[0007] In the exhaust air purification system using these Lean NOx catalyst, management 
of the catalyst floor temperature of the Lean NOx catalyst is very important. 
[0008] For example, if there is activity temperature in the Lean NOx catalyst and a 
catalyst floor temperature separates from this activity temperature requirement, 
purification capacity will fall to the degree of pole. 

[0009] An internal combustion engine's exhaust emission control device which was 
indicated by the patent No. 2845056 official report is proposed to such a problem. An 
internal combustion engine's exhaust emission control device indicated by this official 
report The amount of the reducing agent which is needed in order to return the nitrogen 
oxides (NOx) absorbed by the amount of the reducing agent which reacts with the oxygen 
under exhaust air and is consumed in an occlusion reduction type NOx catalyst, and the 
occlusion reduction type NOx catalyst is taken into consideration. By determining the 
addition of a reducing agent, it is going to solve the problem of the fall of the temperature 
of prevention, with NOx occlusion material by the overage and short supply of a reducing 
agent. 
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[0010] Moreover, the method of using the exhaust-gas-recirculation (EGR:Exhaust Gas 
Recirculation) equipment to which recycling of a part of exhaust air which flows an 
internal combustion engine's flueway is carried out to this internal combustion engine's 
inhalation-of-air path as an approach of reducing the amount of the nitrogen oxides (NOx) 
discharged by the internal combustion engine is proposed. 

[0011] EGR equipment reduces the amount of the nitrogen oxides (NOx) which the rate of 
combustion and combustion temperature of gaseous mixture in an internal combustion 
engine's combustion chamber are reduced, with are generated at the time of combustion 
using the incombustibility which inert gas components, such as a steam (H20) contained 
during exhaust air, a carbon monoxide (CO), and a carbon dioxide (C02), have, and 
endoergic nature. 

[0012] In addition, equipments of various configurations, such as equipment which consists 
of EGR valves which adjust the flow rate of the exhaust air (EGR gas) which flows the 
inside of the EGR path which opens an internal combustion engine's flueway and 
inhalation-of-air path for free passage, and an EGR path as EGR equipment which was 
described above, and equipment constituted by preparing the EGR cooler for cooling EGR 
gas in addition to an EGR path and an EGR valve in the middle of an EGR path, are 
proposed. 
[0013] 

[Problem(s) to be Solved by the Invention] However, since the Lean NOx catalyst has not 
reached activity temperature immediately after internal combustion engine starting, a 
catalyst does not function, but NOx under exhaust air will pass an NOx catalyst, without 
being purified, and will be emitted into atmospheric air. Then, it becomes important to 
make the temperature rise of the NOx catalyst carry out at an early stage immediately 
after an internal combustion engine's starting etc. 

[0014] The subinjection (it is also called postinjection) which makes the stage not to 
become an engine output after the main injection which makes the fuel for an engine 
output inject into an internal combustion engine's gas column as a means to raise the 
temperature of an NOx catalyst at an early stage inject a fuel again (like for example, an 
expansion line) can be illustrated. The fuel injected by subinjection burns within an 
internal combustion engine's gas column, and raises the temperature of exhaust air. If this 
subinjection is used, the temperature of an NOx catalyst can be raised at an early stage, 
but by the time an NOx catalyst reaches activity temperature also in this case, a certain 
amount of time amount will be needed. 

[0015] Then, an NOx catalyst becomes important [ also controlling discharge of NOx of a 
period until it reaches activity temperature ]. If EGR is used when such, it will become 
possible to reduce discharge of NOx, but in order to take out a part of energy of exhaust an- 
as EGR gas, for example, since the temperature of the exhaust air with which it will give to 
an EGR cooler in EGR cooler wearing etc., and it recycled the energy of exhaust air 
conversely to it falls, time amount until an NOx catalyst reaches activity temperature 
becomes long. Moreover, if an EGR gas rate increases, it will become the cause of a flame 
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failure and HC discharge will increase. However, if the amount of EGR(s) is decreased on 
the contrary, when the inhalation-of-air throttle valve is being used, the discharge of NOx 
not only increases, but in order that an internal combustion engine's inspired air volume 
may decrease, a compression pressure will decline, and it will become the cause of a flame 
failure, and HC discharge will increase. 

[0016] Then, it becomes important to calculate the optimal amount of EGR(s) for realizing 
NOx discharge reduction and the early temperature rise of an NOx catalyst. 
[0017] This invention aims at offering the technique of carrying out the temperature rise of 
the catalyst at an early stage, and reducing discharge of NOx of the period, with 
preventing aggravation of the exhaust air emission at the time between the catalyst colds 
in immediately after starting etc. by being made in view of various problems which were 
described above, and adjusting the EGR gas rate under inhalation of air in an internal 
combustion engine's exhaust emission control device. 
[0018] 

[Means for Solving the Problem] This invention adopted the following means, in order to 
solve said technical problem. Namely, the exhaust emission control device of the internal 
combustion engine concerning this invention The lean combustion-type internal 
combustion engine which enables combustion of the gaseous mixture of a hyperoxia 
condition, and the exhaust air purification catalyst which is prepared in said internal 
combustion engine's flueway, and purifies the injurious ingredient under exhaust air, A 
subinjection means to make the stage when an operational status detection means to 
detect the operational status of said car, and the engine output after the main injection of 
the fuel for an engine output was carried out to said internal combustion engine do not 
become inject a fuel again, A fuel addition judging means to judge the propriety of 
activation of said subinjection means based on the operational status of the car detected by 
said operational status detection means, When the EGR equipment which carries out 
recycling of a part of exhaust air to said internal combustion engine's inhalation-of-air 
system is provided, and said exhaust air purification catalyst has not reached activity 
temperature and warming up of said internal combustion engine is not carried out While 
performing subinjection, the EGR gas rate was controlled to 10 or less %, and EGR gas was 
introduced. 

[0019] In this invention, the inhalation-of-air throttle valve which adjusts the amount of 
the new mind inhaled by said internal combustion engine is provided, and while 
performing EGR control, clausilium control of an inhalation-of-air throttle valve can be 
performed. 

[0020] Thus, the injurious ingredient under exhaust air is purified by the catalyst of an 
exhaust emission control device in an internal combustion engine's constituted exhaust 
emission control device. Moreover, when the exhaust emission control device immediately 
after internal combustion engine starting has not reached activity temperature, after the 
main injection of the fuel for generating an engine output is carried out into an internal 
combustion engine's gas column, subinjection which does not influence an engine output 
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and which makes a fuel inject again like an expansion line for example is performed. The 
fuel injected by this subinjection burns within a gas column, and the temperature of 
exhaust air rises. Thus, if high exhaust air of temperature reaches an exhaust air 
purification catalyst rather than usual, the temperature of an exhaust air purification 
catalyst will rise at an early stage. 

[0021] Moreover, recycling of a part of exhaust air discharged by the internal combustion 
engine is carried out to an inhalation-of-air system, it serves as a recirculating gas (EGR 
gas), and is inhaled with new mind in a combustion chamber. EGR gas serves not to burn 
oneself and to reduce combustion temperature, with the yield of nitrogen oxides (NOx) is 
controlled. 

[0022] Although the EGR gas rate under inhalation of air is so good that it is large in the 
point of controlling generating of NOx here, in the point of the early temperature rise of an 
exhaust air purification catalyst, an EGR gas rate is so good that it is small. 
[0023] Moreover, if an inhalation- of- air throttle valve is used, the new air volume inhaled 
by the internal combustion engine can be adjusted, and Air Fuel Ratio Control can be 
performed easily. However, since the amount of the new mind inhaled by the internal 
combustion engine is restricted and the pressure in a gas column becomes low by the 
inhalation-of-air throttle valve, the compression pressure in an internal combustion 
engine's compression stroke does not go up, but there is a possibility of carrying out a flame 
failure. When such, by making EGR gas inhale, a compression pressure is made to increase 
and a flame failure can be controlled. 

[0024] In this case, a compression pressure becomes large so that an EGR gas rate is large, 
but if it becomes more than a predetermined rate, the unburnt hydrocarbon volume under 
exhaust air (it considers as THC^Total Hydorocarbons hereafter) will increase by the flame 
failure resulting from new air volume decreasing. 

[0025] Moreover, if EGR gas becomes less than a predetermined rate, THC will increase by 
the flame failure resulting from a compression pressure not going up. 

[0026] Thus, the EGR gas rate under inhalation of air inhaled by the internal combustion 
engine influences the gas constituents under exhaust air, and the temperature rise of an 
exhaust air purification catalyst. 

[0027] Then, in this invention, it controls that the injurious ingredient under exhaust air is 
emitted into atmospheric air by carrying out the temperature rise of the exhaust air 
purification catalyst at an early stage, controlling generating of an injurious ingredient by 
adjusting the EGR gas rate which the optimal EGR gas percentage is 10 or less %, and is 
inhaled by the internal combustion engine, if based on an experimental result. 
[0028] 

[Embodiment of the Invention] Hereafter, the concrete embodiment of the exhaust 
emission control device of the internal combustion engine concerning this invention is 
explained based on a drawing. Here, the case where the exhaust emission control device 
concerning this invention is applied to the Diesel engine for a car drive is mentioned as an 
example, and is explained. 
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[0029] Drawing 1 is drawing showing the outline configuration of the internal combustion 
engine which applies the exhaust emission control device concerning this invention, and its 
pumping system. 

[0030] The internal combustion engine 1 which shows drawing 1 is a four-cycle Diesel 
engine of a water cooling type which has four gas columns 2. 

[0031] The internal combustion engine 1 equips the combustion chamber of each gas 
column 2 with the fuel injection valve 3 which injects a direct fuel. Each fuel injection valve 
3 is connected with the accumulator (common rail) 4 which accumulates a fuel to place 
constant pressure. Common-rail-pressure sensor 4a which outputs the electrical signal 
corresponding to the pressure of the fuel in this common rail 4 is attached in this common 
rail 4. 

[0032] Said common rail 4 is open for free passage with the fuel pump 6 through a fuel 
feeding pipe 5. This fuel pump 6 is a pump which operates considering the running torque 
of an internal combustion engine's 1 output shaft (crankshaft) as a driving source, and 
pump pulley 6a attached in the input shaft of this fuel pump 6 is connected through 
crank-pulley la and the belt 7 which were attached in an internal combustion engine's 1 
output shaft (crankshaft). 

[0033] Thus, in the constituted fuel-injection system, if the running torque of a crankshaft 
is transmitted to the input shaft of a fuel pump 6, a fuel pump 6 will carry out the 
regurgitation of the fuel by the pressure according to the running torque transmitted to the 
input shaft of this fuel pump 6 from the crankshaft. 

[0034] A common rail 4 is supplied through a fuel feeding pipe 5, pressure is accumulated 
to place constant pressure with a common rail 4, and the fuel breathed out from said fuel 
pump 6 is distributed to the fuel injection valve 3 of each gas column 2. And if a drive 
current is impressed to a fuel injection valve 3, a fuel injection valve 3 will open, 
consequently a fuel will be injected into a gas column 2 from a fuel injection valve 3. 
[0035] Next, the inhalation-of-air branch pipe 8 is connected to the internal combustion 
engine 1, and each branch pipe of the inhalation-of-air branch pipe 8 is open for free 
passage through the combustion chamber of each gas column 2, and the suction port which 
is not illustrated. 

[0036] Said inhalation-of-air branch pipe 8 is connected to an inlet pipe 9, and this inlet 
pipe 9 is connected to the air cleaner box 10. The air flow meter 11 which outputs the 
electrical signal corresponding to the mass of the inhalation of air which circulates the 
inside of this inlet pipe 9 to the down-stream inlet pipe 9, and the inhalation- of- air 
temperature sensor 12 which outputs the electrical signal corresponding to the 
temperature of the inhalation of air which circulates the inside of this inlet pipe 9 are 
attached from said air cleaner box 10. 

[0037] The inhalation-of-air throttle valve 13 which adjusts the flow rate of the inhalation 
of air which circulates the inside of this inlet pipe 9 is formed in the part in which it is 
located in the style of [ of the inhalation-of-air branch pipe 8 in said inlet pipe 9 ] right 
above. The actuator 14 for an inhalation-of-air diaphragm which consists of stepper motors 
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etc. and carries out the closing motion drive of this inhalation-of-air throttle valve 13 is 
attached in this inhalation-of-air throttle valve 13. 

[0038] Compressor housing 15a of the centrifugal supercharger (turbocharger) 15 which 
operates considering the heat energy of exhaust air as a driving source is prepared in the 
inlet pipe 9 located between said air flow meters 11 and said inhalation-of-air throttle 
valves 13, and the intercooler 16 for cooling the inhalation of air which was compressed 
into the down-stream inlet pipe 9 within said compressor housing 15a, and became an 
elevated temperature from compressor housing 15a is formed in it. 

[0039] Thus, by the constituted inhalation-of-air system, the inhalation of air which flowed 
into the air cleaner box 10 flows into compressor housing 15a through an inlet pipe 9, after 
dust, dust, etc. under inhalation of air are removed by the air cleaner which is not 
illustrated in this air cleaner box 10. 

[0040] The inhalation of air which flowed into compressor housing 15a is compressed by 
the rotation of a compressor wheel by which interior was carried out to this compressor 
housing 15a. After being cooled by the intercooler 16, if needed, by the inhalation-of-air 
throttle valve 13, the inhalation of air which was compressed within said compressor 
housing 15a, and became an elevated temperature has a flow rate adjusted, and flows into 
the inhalation-of-air branch pipe 8. The inhalation of air which flowed into the 
inhalation-of-air branch pipe 8 is distributed to the combustion chamber of each gas 
column 2 through each branch pipe, and burns considering the fuel injected from the fuel 
injection valve 3 of each gas column 2 as an ignition source. 

[0041] On the other hand, the exhaust air branch pipe 18 is connected to an internal 
combustion engine 1, and it is open for free passage with the combustion chamber of each 
gas column 2 through the exhaust air port which each branch pipe of the exhaust air 
branch pipe 18 does not illustrate. 

[0042] Said exhaust air branch pipe 18 is connected with turbine housing 15b of said 
centrifugal supercharger 15. Said turbine housing 15b is connected with an exhaust pipe 
19, and this exhaust pipe 19 is connected to the muffler which is not illustrated on a lower 
stream of a river. 

[0043] In the middle of said exhaust pipe 19, the exhaust air purification catalyst 20 for 
purifying the harmful gas component under exhaust air is arranged. The air-fuel ratio 
sensor 23 which outputs the electrical signal corresponding to the air-fuel ratio of the 
exhaust air which circulates the inside of this exhaust pipe 19 to the down-stream exhaust 
pipe 19, and the exhaust air temperature sensor 24 which outputs the electrical signal 
corresponding to the temperature of the exhaust air which circulates the inside of this 
exhaust pipe 19 are attached from the exhaust air purification catalyst 20. 
[0044] The exhaust air throttle valve 21 which adjusts the flow rate of the exhaust air 
which circulates the inside of this exhaust pipe 19 is formed in the down-stream exhaust 
pipe 19 from the above mentioned air-fuel ratio sensor 23 and the above mentioned 
exhaust air temperature sensor 24. The actuator 22 for an exhaust air diaphragm which 
consists of stepper motors etc. and carries out the closing motion drive of this exhaust air 
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throttle valve 21 is attached in this exhaust air throttle valve 21. 

[0045] Thus, by the constituted exhaust air system, the gaseous mixture (burnt gas) which 
burned in each gas column 2 of an internal combustion engine 1 is discharged through an 
exhaust air port to the exhaust air branch pipe 18, and, subsequently flows into turbine 
housing 15b of a centrifugal supercharger 15 from the exhaust air branch pipe 18. The 
exhaust air which flowed into turbine housing 15b rotates the turbine wheel supported free 
[ rotation ] in turbine housing 15b using the heat energy which this exhaust air has. The 
running torque of a turbine wheel is transmitted to the compressor wheel of compressor 
housing 15a mentioned above in that case. 

[0046] The exhaust air discharged from said turbine housing 15b flows into the exhaust air 
purification catalyst 20 through an exhaust pipe 19, and the harmful gas component under 
exhaust air is removed or purified. After the exhaust air removed or purified in the 
harmful gas component with the exhaust air purification catalyst 20 has a flow rate 
adjusted by the exhaust air throttle valve 21 if needed, it is emitted into atmospheric air 
through a muffler. 

[0047] Moreover, the exhaust air branch pipe 18 and the inhalation-of-air branch pipe 8 
are opened for free passage through the exhaust-gas-recirculation path (EGR path) 25 
which carries out recycling of a part of exhaust air which circulates the inside of the 
exhaust air branch pipe 18 to the inhalation-of-air branch pipe 8. In the middle of this EGR 
path 25, it consists of solenoid valves etc. and the flow control valve (EGR valve) 26 which 
changes the flow rate of the exhaust air (EGR gas is called hereafter) which circulates the 
inside of said EGR path 25 according to the magnitude of impression power is formed. 
[0048] At said EGR path 25, EGR cooler 27 which cools the EGR gas which circulates the 
inside of this EGR path 25 is formed in the upstream part from the EGR valve 26. 
[0049] Thus, by the constituted exhaust-gas-recirculation device, if the EGR valve 26 is 
opened, the EGR path 25 will be in switch-on, a part of exhaust air which circulates the 
inside of the exhaust air branch pipe 18 will flow into said EGR path 25, and it will be led 
to the inhalation-of air branch pipe 8 through EGR cooler 27. 

[0050] In that case, by EGR cooler 27, heat exchange will be performed between the EGR 
gas which circulates the inside of the EGR path 25, and a predetermined refrigerant, and 
EGR gas will be cooled. 

[0051] It is led to the combustion chamber of each gas column 2, the EGR gas which flowed 
back from the exhaust air branch pipe 18 to the inhalation-of-air branch pipe 8 through the 
EGR path 25 being mixed with new mind of having flowed from the upstream of the 
inhalation-of-air branch pipe 8, and burns considering the fuel injected from a fuel 
injection valve 3 as an ignition source. 

[0052] since the inert gas component which oneself does not burn and has endoergic nature 
like water (H20) or a carbon dioxide (C02) is contained in EGR gas here - EGR gas - 
gaseous mixture - if contained in inside, the combustion temperature of gaseous mixture 
can lower, with the yield of nitrogen oxides (NOx) will be controlled. 

[0053] Furthermore, while it is lost that the ambient temperature of this combustion 
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chamber rises unnecessarily when EGR gas is supplied to a combustion chamber since the 
volume of EGR gas will be reduced while the temperature of EGR gas itself falls if EGR gas 
is cooled in EGR cooler 27, the amount (volume of new mind) of the new mind supplied to a 
combustion chamber does not decrease unnecessarily. 

[0054] Next, the exhaust air purification catalyst 20 concerning the gestalt of this 
operation is explained concretely. 

[0055] The exhaust air purification catalyst 20 is an NOx catalyst which purifies the 
nitrogen oxides (NOx) under exhaust air under existence of a reducing agent. As such an 
NOx catalyst, although a selection reduction type NOx catalyst, an occlusion reduction 
type NOx catalyst, etc. can be illustrated, an occlusion reduction type NOx catalyst is 
mentioned as an example, and is explained here. Hereafter, the exhaust air purification 
catalyst 20 shall be called the occlusion reduction type NOx catalyst 20. 
[0056] The occlusion reduction type NOx catalyst 20 makes an alumina support. On the 
support Alkali metal, such as a potassium (K), sodium (Na), a lithium (Li), or caesium (Cs), 
At least one chosen from alkaline earths, such as barium (Ba) or calcium (calcium), and 
rare earth, such as a lanthanum (La) or an yttrium (Y), and noble metals, such as platinum 
(Pt), are supported, and it is constituted. In addition, the occlusion reduction type NOx 
catalyst which consists of gestalten of this operation by supporting barium (Ba) and 
platinum (Pt) on the support which consists of an alumina is mentioned as an example, 
and is explained. 

[0057] Thus, the constituted occlusion reduction type NOx catalyst 20 absorbs the nitrogen 
oxides (NOx) under exhaust air, when the oxygen density of the exhaust air which flows 
into this occlusion reduction type NOx catalyst 20 is high. 

[0058] On the other hand, the occlusion reduction type NOx catalyst 20 emits the nitrogen 
oxides (NOx) which were being absorbed, when the oxygen density of the exhaust air which 
flows into this occlusion reduction type NOx catalyst 20 falls. If reduction components, 
such as a hydrocarbon (HC) and a carbon monoxide (CO), exist during exhaust air in that 
case, the occlusion reduction type NOx catalyst 20 can make nitrogen (N2) return the 
nitrogen oxides (NOx) emitted from this occlusion reduction type NOx catalyst 20. 
[0059] In addition, although there is also a part which is not clarified about the NOx 
absorption/emission action of the occlusion reduction type NOx catalyst 20, it is thought 
that it is performed by the about following mechanisms. 

[0060] First, in the occlusion reduction type NOx catalyst 20, if the air-fuel ratio of the 
exhaust air which flows into this occlusion reduction type NOx catalyst 20 turns into the 
Lean air-fuel ratio and the oxygen density under exhaust air increases, as shown in 
drawing 2 (A), the oxygen under exhaust air (02) will adhere on the front face of platinum 
(Pt) in the form of 02- or 02-. The nitrogen monoxide under exhaust air (NO) reacts with 
02- or 02- on the front face of platinum (Pt), and forms a nitrogen dioxide (N02) (2 NO+02 
>2N02). A nitrogen dioxide (N02) oxidizes further on the front face of platinum (Pt), and 
is absorbed by the occlusion reduction type NOx catalyst 20 in the form of nitrate ion 
(N03 ). In addition, it combines with the barium oxide (BaO) and the nitrate ion (N03-) 
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absorbed by the occlusion reduction type NOx catalyst 20 forms a barium nitrate (Ba2 
(N03)). 

[0061] Thus, when the air-fuel ratio of the exhaust air which flows into the occlusion 
reduction type NOx catalyst 20 is the Lean air-fuel ratio, the nitrogen oxides (NOx) under 
exhaust air are absorbed by the occlusion reduction type NOx catalyst 20 as nitrate ion 
(N03-). 

[0062] The air-fuel ratio of inflow exhaust air is the Lean air-fuel ratio, and NOx 
absorption which was described above is continued unless the NOx absorptance of the 
occlusion reduction type NOx catalyst 20 is saturated. Therefore, when the air-fuel ratio of 
the exhaust air which flows into the occlusion reduction type NOx catalyst 20 is the Lean 
air-fuel ratio, unless the NOx absorptance of the occlusion reduction type NOx catalyst 20 
is saturated, the nitrogen oxides (NOx) under exhaust air will be absorbed by the occlusion 
reduction type NOx catalyst 20, and nitrogen oxides (NOx) will be removed out of exhaust 
air. 

[0063] On the other hand, with the occlusion reduction type NOx catalyst 20, if the oxygen 
density of the exhaust air which flows into this occlusion reduction type NOx catalyst 20 
falls, in order that the amount of generation of a nitrogen dioxide (N02) may decrease on 
the front face of platinum (Pt), the nitrate ion (N03-) combined with the barium oxide 
(BaO) serves as a nitrogen dioxide (N02) and a nitrogen monoxide (NO) conversely, and it 
secedes from the occlusion reduction type NOx catalyst 20. 

[0064] If reduction components, such as a hydrocarbon (HC) and a carbon monoxide (CO), 
exist during exhaust air in that case, those reduction components will react partially with 
the oxygen (02- or 02-) on platinum (Pt), and will form active species. This active species 
makes nitrogen (N2) return the nitrogen dioxide (N02) and nitrogen monoxide (NO) which 
were emitted from the occlusion reduction type NOx catalyst 20. 

[0065] Therefore, while the air-fuel ratio of the exhaust air which flows into the occlusion 
reduction type NOx catalyst 20 turns into theoretical air fuel ratio or a rich air-fuel ratio 
and the oxygen density under exhaust air falls, when the concentration of a reducing agent 
increases, the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst 
20 will be emitted and returned, with the NOx absorptance of the occlusion reduction type 
NOx catalyst 20 will be reproduced. 

[0066] By the way, although the nitrogen oxides (NOx) contained during exhaust air will 
be absorbed by the occlusion reduction type NOx catalyst 20 since the air-fuel ratio of the 
exhaust air discharged by the internal combustion engine 1 serves as lean atmosphere and 
the oxygen density of exhaust air becomes high when lean combustion operation of the 
internal combustion engine 1 is carried out If lean combustion operation of an internal 
combustion engine 1 is continued for a long period of time, the NOx absorptance of the 
occlusion reduction type NOx catalyst 20 will be saturated, and it will be emitted into 
atmospheric air, without removing the nitrogen oxides (NOx) under exhaust air with the 
occlusion reduction type NOx catalyst 20. 

[0067] Since the gaseous mixture of the Lean air-fuel ratio burns in most operating range 
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and the air-fuel ratio of exhaust air turns into the Lean air-fuel ratio in most operating 
range according to it, the NOx absorptance of the occlusion reduction type NOx catalyst 20 
tends [ especially ] to be saturated with a Diesel engine like an internal combustion engine 
1. 

[0068] Therefore, when lean combustion operation of the internal combustion engine 1 is 
carried out, it is necessary to raise the concentration of a reducing agent, while reducing 
the oxygen density under exhaust air which flows into the occlusion reduction type NOx 
catalyst 20 before the NOx absorptance of the occlusion reduction type NOx catalyst 20 is 
saturated, and to make the nitrogen oxides (NOx) absorbed by the occlusion reduction type 
NOx catalyst 20 emit and return. 

[0069] On the other hand, by having the reducing- agent feeder style which adds a 
reducing- agent slack fuel (gas oil) during the exhaust air which circulates an upstream 
flueway, and adding a fuel into exhaust air from this reducing-agent feeder style from the 
occlusion reduction type NOx catalyst 20, the exhaust emission control device of the 
internal combustion engine concerning the gestalt of this operation raised the 
concentration of a reducing agent while reducing the oxygen density of the exhaust air 
which flows into the occlusion reduction type NOx catalyst 20. 

[0070] The reducing-agent injection valve 28 which a reducing-agent feeder style opens 
when it is attached in an internal combustion engine's 1 cylinder head so that the nozzle 
hole may face in the exhaust air branch pipe 18 and the fuel more than a predetermined 
injection-valve opening pressure is impressed, as shown in drawing 1 , and injects a fuel, 
The reducing-agent supply way 29 which leads the fuel breathed out from the fuel pump 6 
mentioned above to said reducing-agent injection valve 28, The flow control valve 30 which 
adjusts the flow rate of the fuel which is prepared in the middle of this reducing-agent 
supply way 29, and circulates the inside of this reducing-agent supply path 29, The 
latching valve 31 which is prepared in the upstream reducing-agent supply way 29, and 
intercepts circulation of the fuel in this reducing-agent supply way 29 from this flow 
control valve 30, It has the reducing-agent pressure sensor 32 which is attached in the 
upstream reducing-agent supply way 29 from said flow control valve 30, and outputs the 
electrical signal corresponding to the pressure in this reducing-agent supply way 29. 
[0071] In addition, as for the reducing-agent injection valve 28, it is desirable to be 
attached in the cylinder head from a connection part with the EGR path [ in / in the nozzle 
hole of this reducing-agent injection valve 28 / the exhaust air branch pipe 18 ] 25, so that 
the set section of the exhaust air branch pipe 18 may be turned to while projecting in the 
exhaust air port of the gas column 2 nearest to [ are a lower stream of a river and ] the set 
section of four branch pipes in the exhaust air branch pipe 18. 

[0072] This is for making it reach to turbine housing 15b of a centrifugal supercharger, 
without a reducing agent being overdue in the exhaust air branch pipe 18 while the 
reducing agent (fuel component of non-**) injected from the reducing-agent injection valve 
28 prevents flowing into the EGR path 25. 

[0073] In addition, although the reducing-agent injection valve 28 is attached in the 
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exhaust air port of the No. 1 (#1) gas column 2 in the example shown in drawing 1 since the 
No. 1 (#1) gas column 2 is in the set section of the exhaust air branch pipe 18, and the 
nearest location among four gas columns 2 of an internal combustion engine 1 When gas 
columns 2 other than No. 1 (#1) gas column 2 are in the set section of the exhaust air 
branch pipe 18, and the nearest location, the reducing-agent injection valve 28 is attached 
in the exhaust air port of the gas column 2. 

[0074] Moreover, said reducing-agent injection valve 28 approaches penetration or a water 
jacket, the water jacket which was formed in the cylinder head and which is not illustrated 
is attached, and the reducing-agent injection valve 28 may be made to be cooled using the 
cooling water which circulates said water jacket. 

[0075] At such reducing-agent feeder guard, valve opening of a flow control valve 30 
impresses the high-pressure fuel breathed out from the fuel pump 6 through the 
reducing-agent supply way 29 to the reducing-agent injection valve 28. And if the pressure 
of the fuel impressed to the reducing-agent injection valve 28 reaches more than an 
injection-valve opening pressure, this reducing-agent injection valve 28 will open, and the 
fuel as a reducing agent will be injected into the exhaust air branch pipe 18. 
[0076] the exhaust air with which the reducing agent injected into the exhaust air branch 
pipe 18 from the reducing-agent injection valve 28 has flowed from the upstream of the 
exhaust air branch pipe 18 " ** " it both flows into turbine housing 15b. It is agitated by 
rotation of a turbine wheel, homogeneity is mixed, and the exhaust air and the reducing 
agent which flowed in turbine housing 15b form exhaust air of a rich air-fuel ratio. 
[0077] Thus, exhaust air of the formed rich air-fiiel ratio flows into the occlusion reduction 
type NOx catalyst 20 through an exhaust pipe 19 from turbine housing 15b, and it will be 
returned to nitrogen (N2), making the nitrogen oxides (NOx) absorbed by the occlusion 
reduction type NOx catalyst 20 emit. 

[0078] Then, when clausilium of the flow control valve 30 is carried out and supply of the 
reducing agent from the fuel pump 6 to the reducing-agent injection valve 28 is intercepted, 
the pressure of the fuel impressed to the reducing-agent injection valve 28 becomes said 
under injection-valve opening pressure, consequently the reducing-agent injection valve 28 
will close the valve, and addition of the reducing agent into the exhaust air branch pipe 18 
will be stopped. 

[0079] The electronic control unit (EClKElectronic Control Unit) 35 for controlling this 
internal combustion engine 1 is put side by side in the internal combustion engine 1 
constituted as stated above. This ECU35 is a unit which controls an internal combustion 
engine's 1 operational status according to an internal combustion engine's 1 service 
condition, or a demand of an operator. 

[0080] Common-rail-pressure sensor 4a, an air flow meter 11, the inhalation-of-air 
temperature sensor 12, the pressure-of-induction pipe force sensor 17, the air-fiiel ratio 
sensor 23, the exhaust air temperature sensor 24, the reducing-agent pressure sensor 32, 
the crank position sensor 33, a coolant temperature sensor 34, and the various sensors of 
accelerator opening sensor 36 grade are connected to ECU35 through electric wiring, and 
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the output signal of the various above-mentioned sensors is inputted into ECU35. 
[0081] On the other hand, it enables ECU35 to control each part which connected through 
electric wiring and a fuel injection valve 3, the actuator 14 for an inhalation-of-air 
diaphragm, the actuator 22 for an exhaust air diaphragm, the EGR valve 26, the flow 
control valve 30, and the latching valve 31 grade described above at ECU35. 
[0082] Here, ECU35 is equipped with AID converter (A/D) 355 connected to said input port 
356 while it is equipped with CPU351, ROM352 and RAM353, the backup RAM 354 and 
input port 356 that were mutually connected by the bidirectional bus 350, and an output 
port 357, as shown in drawing 3 . 

[0083] Said input port 356 inputs the output signal of the sensor which outputs the signal 
of a digital signal format like the crank position sensor 33, and transmits those output 
signals to CPU351 or RAM353. 

[0084] Said input port 356 is inputted through A/D355 of the sensor which outputs the 
signal of an analog signal format like in common-rail-pressure sensor 4a, an air flow meter 
11, the inhalation-of-air temperature sensor 12, the pressure-of-induction-pipe force sensor 
17, the air-fuel ratio sensor 23, the exhaust air temperature sensor 24, the reducing-agent 
pressure sensor 32, a coolant temperature sensor 34, the accelerator opening sensor 36, 
etc., and transmits those output signals to CPU351 or RAM353. 

[0085] It connects with a fuel injection valve 3, the actuator 14 for an inhalation-of-air 
diaphragm, the actuator 22 for an exhaust air diaphragm, the EGR valve 26, a flow control 
valve 30, and latching valve 31 grade through electric wiring, and said output port 357 
transmits the control signal outputted from CPU351 to the above mentioned fuel injection 
valve 3, the actuator 14 for an inhalation-of-air diaphragm, the actuator 22 for an exhaust 
air diaphragm, the EGR valve 26, a flow control valve 30, or a latching valve 31. 
[0086] A fuel-injection control routine for said ROM352 to control a fuel injection valve 3, 
The exhaust air diaphragm control routine for controlling the inhalation-of-air diaphragm 
control routine for controlling the inhalation-of-air throttle valve 13, and the exhaust air 
throttle valve 21, The NOx purification control routine for purifying the nitrogen oxides 
(NOx) absorbed by the EGR control routine for controlling the EGR valve 26, and the 
occlusion reduction type NOx catalyst 20, Application programs, such as a poisoning 
dissolution control routine for canceling poisoning by the oxide of the occlusion reduction 
type NOx catalyst 20, are memorized. 

[0087] In addition to the above-mentioned application program, said ROM352 has 
memorized various kinds of control maps. Said control map For example, the 
fuel-oil-consumption control map in which the relation between an internal combustion 
engine's 1 operational status and basic fuel oil consumption (basic fuel injection duration) 
is shown, The fuel- injection -timing control map in which the relation between an internal 
combustion engine's 1 operational status and basic fuel injection timing is shown, The 
inhalation-of-air throttle valve opening control map in which the relation between an 
internal combustion engine's 1 operational status and the target opening of the 
inhalation of air throttle valve 13 is shown, The exhaust air throttle valve opening control 



13/22 



Japanese Publication number : 2002-180885 A 



map in which the relation between an internal combustion engine's 1 operational status 
and the target opening of the exhaust air throttle valve 21 is shown, It is the target 
addition (or) of the operational status of a control map and an internal combustion engine 1, 
and a reducing agent whenever [ EGR valve-opening / which shows the relation between 
an internal combustion engine's 1 operational status, and the target opening of the EGR 
valve 26 ]. They are the reducing- agent addition control map in which relation with the 
target air-fuel ratio of exhaust air is shown, the flow control valve control map in which the 
relation between the target addition of a reducing agent and the valve -opening time 
amount of a flow control valve 30 is shown. 

[0088] Said RAM353 memorizes the output signal from each sensor, the result of an 
operation of CPU351, etc. Said result of an operation is an engine rotational frequency by 
which the crank position sensor 33 is computed based on time spacing which outputs a 
pulse signal. These data are rewritten by the newest data whenever the crank position 
sensor 33 outputs a pulse signal. 

[0089] Said backup RAM 354 is the memory of the non-volatile after an internal 
combustion engine's 1 shutdown can remember data to be. 

[0090] Said CPU351 operates according to the application program memorized by said 
ROM352, and performs fuel injection valve control, inhalation-of-air throttling control, 
exhaust air throttling control, EGR control, NOx purification control, poisoning dissolution 
control, etc. 

[0091] For example, in fuel injection valve control, CPU351 determines first the fuel 
quantity injected from a fuel injection valve 3, and determines the stage to inject a fuel 
from a fuel injection valve 3 subsequently. 

[0092] When determining fuel oil consumption, CPU351 reads the engine rotational 
frequency memorized by RAM353 and the output signal (accelerator opening) of the 
accelerator opening sensor 36. CPU351 is accessed to a fuel-oil-consumption control map, 
and computes said engine rotational frequency and the basic fuel fuel oil consumption 
(basic fuel injection duration) corresponding to said accelerator opening. CPU351 amends 
said basic fuel injection duration based on the output signal value of an air flow meter 11, 
the inhalation-of-air temperature sensor 12, and coolant temperature sensor 34 grade etc., 
and determines final fuel injection duration. 

[0093] When determining fiiel injection timing, CPU351 is accessed to a fuel-injection 
initiation stage control map, and computes the basic fuel injection timing corresponding to 
said engine rotational frequency and said accelerator opening. CPU351 amends said basic 
fuel injection timing by making the output signal value of an air flow meter 11, the 
inhalation-of air temperature sensor 12, and coolant temperature sensor 34 grade into a 
parameter, and determines final fuel injection timing. 

[0094] If fuel injection duration and fuel injection timing are determined, CPU351 
compares said fuel injection timing and output signal of the crank position sensor 33, and 
when the output signal of said crank position sensor 33 is in agreement with said 
fuel-injection initiation stage, it will start the impression of drive power to a fuel injection 
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valve 3. CPU351 stops the impression of drive power to a fuel injection valve 3, when the 
elapsed time from the time of starting the impression of drive power to a fuel injection 
valve 3 reaches said fuel injection duration. 

[0095] In addition, when an internal combustion engine's 1 operational status is in idle 
operational status in fuel-injection control, CPU351 computes an internal combustion 
engine's 1 target idle rpm by making into a parameter the output signal value of a coolant 
temperature sensor 34, the operating state of the auxiliary machinery which operate like 
the compressor of the air conditioner for the vehicle interior of a room using the turning 
effort of a crankshaft, etc. And CPU351 carries out feedback control of the fuel oil 
consumption so that actual idle rpm may be in agreement with target idle rpm. 
[0096] Moreover, in inhalation- of- air throttling control, CPU351 reads the engine 
rotational frequency and accelerator opening which are memorized by RAM353. CPU351 is 
accessed to an inhalation-of-air throttle valve opening control map, and computes the 
target inhalation-of-air throttle valve opening corresponding to an engine rotational 
frequency and accelerator opening. CPU351 impresses the drive power corresponding to 
said target inhalation-of-air throttle valve opening to the actuator 14 for an 
inhalation-of-air diaphragm. In that case, CPU351 detects the actual opening of the 
inhalation-of-air throttle valve 13, and may be made to carry out feedback control of said 
actuator 14 for an inhalation-of-air diaphragm based on the difference of the opening of the 
actual inhalation-of-air throttle valve 13, and target inhalation-of-air throttle valve 
opening. 

[0097] Moreover, CPU351 controls the actuator 22 for an exhaust air diaphragm by 
exhaust air throttling control that the exhaust air throttle valve 21 should be driven in the 
direction of clausilium, when an internal combustion engine 1 is in the warming-up 
operational status after starting between the colds, or when the heater for the vehicle 
interior of a room is in an operating state. 

[0098] in this case, an internal combustion engine's 1 load increases and the quantity of 
fuel oil consumption is increased corresponding to it ■- things - ** Consequently, while an 
internal combustion engine's 1 calorific value increases and an internal combustion 
engine's 1 warming up is promoted, the heat source of the heater for the vehicle interior of 
a room is secured. 

[0099] Next, in NOx purification control, CPU351 performs rich spike control which makes 
the air-fuel ratio of the exhaust air which flows into the occlusion reduction type NOx 
catalyst 20 a rich air-fuel ratio a period short in comparison at a spike target (short time). 
[0100] In rich spike control, CPU351 distinguishes whether the rich spike control 
execution condition is satisfied for every predetermined period. As this rich spike control 
execution condition, the occlusion reduction type NOx catalyst 20 is in an active state, or 
the output signal value (exhaust- gas temperature) of the exhaust air temperature sensor 
24 is below a predetermined upper limit, poisoning dissolution control is not performed, for 
example, or the conditions of** can be illustrated. 

[0101] When judged with a rich spike control execution condition which was described 
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above being satisfied, CPU351 makes temporarily the air-fuel ratio of the exhaust air 
which flows into the occlusion reduction type NOx catalyst 20 a predetermined target rich 
air-fuel ratio by controlling a flow control valve 30 in order to make a reducing-agent slack 
fuel inject in spike from the reducing-agent injection valve 28. 

[0102] Specifically, CPU351 reads the output signal (accelerator opening) of the engine 
rotational frequency memorized by RAM353 and the accelerator opening sensor 36, the 
output signal value (inhalation air content) of an air flow meter 11, fuel oil consumption, 
etc. Furthermore, CPU351 is accessed to the reducing-agent addition control map of 
ROM352 by making an engine rotational frequency, the above mentioned accelerator 
opening and the above mentioned inhalation air content, and fuel oil consumption into a 
parameter, and computes the addition (target addition) of the reducing agent which is 
needed when making the air-fuel ratio of exhaust air into the target rich air-fuel ratio set 
up beforehand. 

[0103] Then, CPU351 is accessed to the flow control valve control map of ROM352 by 
making said target addition into a parameter, and computes the valve-opening time 
amount (target valve-opening time amount) of the flow control valve 30 which is needed 
when making the reducing agent of a target addition inject from the reducing-agent 
injection valve 28. 

[0104] When the target valve-opening time amount of a flow control valve 30 is computed, 
CPU351 makes a flow control valve 30 open. In this case, since the high-pressure fuel 
breathed out from the fuel pump 6 is supplied to the reducing-agent injection valve 28 
through the reducing-agent supply way 29, the pressure of the fuel impressed to the 
reducing-agent injection valve 28 reaches more than an injection-valve opening pressure, 
and the reducing-agent injection valve 28 opens. 

[0105] CPU351 will carry out clausilium of the flow control valve 30, if said target 
valve-opening time amount passes since the time of making a flow control valve 30 open. In 
this case, since supply of the reducing agent from the fuel pump 6 to the reducing-agent 
injection valve 28 is intercepted, the pressure of the fuel impressed to the reducing-agent 
injection valve 28 becomes under an injection-valve opening pressure, and the 
reducing-agent injection valve 28 closes the valve. 

[0106] Thus, when a flow control valve 30 is opened only for target valve-opening time 
amount, the fuel of a target addition will be injected into the exhaust air branch pipe 18 
from the reducing-agent injection valve 28. And the reducing agent injected from the 
reducing-agent injection valve 28 is mixed with the exhaust air which has flowed from the 
upstream of the exhaust air branch pipe 18, forms the gaseous mixture of a target rich 
air-fuel ratio, and flows into the occlusion reduction type NOx catalyst 20. 
[0107] Consequently, the air-fuel ratio of the exhaust air which flows into the occlusion 
reduction type NOx catalyst 20 will repeat "Lean" and "a spike target rich air-fuel ratio" by 
turns a period short in comparison, with the occlusion reduction type NOx catalyst 20 will 
repeat absorption, and emission and reduction of nitrogen oxides (NOx) in short period by 
turns. 
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[0108] Moreover, in EGR control, CPU351 reads the engine rotational frequency 
memorized by RAM353, the output signal (circulating water temperature) of a coolant 
temperature sensor 34, the output signal (accelerator opening) of the accelerator opening 
sensor 36, etc., and distinguishes whether the execution condition of EGR control is 
satisfied. 

[0109] as the above-mentioned EGR control execution condition, the variation of the 
accelerator opening by which the internal combustion engine 1 is continuously operated 
beyond predetermined time from the time of starting which has a circulating water 
temperature beyond predetermined temperature is a positive value - etc. - conditions can 
be illustrated. 

[01 10] When it judges with an EGR control execution condition which was described above 
being satisfied, CPU351 is accessed to a control map whenever [ EGR valve-opening ] by 
making an engine rotational frequency and accelerator opening into a parameter, and 
computes whenever [ corresponding to said engine rotational frequency and said 
accelerator opening / target EGR valve-opening ]. CPU351 impresses the drive power 
corresponding to whenever [ said target EGR valve-opening ] to the EGR valve 26. When it 
judges with on the other hand an EGR control execution condition which was described 
above not being satisfied, CPU351 is controlled that the EGR valve 26 should be held in 
the close-by-pass-bulb-completely condition. 

[0111] Here, in this invention, when the NOx catalyst 20 had not reached activity 
temperature immediately after an internal combustion engine's 1 starting etc., the EGR 
gas rate under inhalation of air was adjusted, and we reduced the harmful matter under 
exhaust air, and decided to carry out the temperature rise of the NOx catalyst 20 at an 
early stage further. 

[0112] Hereafter, the EGR control concerning this invention is described. 
[0113] Immediately after an internal combustion engine's 1 starting, since the NOx 
catalyst 20 has not reached activity temperature, the NOx catalyst 20 is not functioning. 
[0114] In such a condition, NOx under exhaust air will pass the NOx catalyst 20, without 
being purified, and will be emitted into atmospheric air. 

[0115] Here, it is as effective in inside as an internal combustion engine's 1 expansion line 
to perform subinjection (postinjection) which makes a fuel inject secondarily as a means to 
raise the temperature of the NOx catalyst 20 at an early stage. Thus, the fuel injection 
which performs making a fuel inject like an expansion line into a compression stroke is 
because there is a possibility that an engine output may be raised and operational status 
may get worse. The fuel injected by subinjection burns within a gas column 2, and raises 
the gas temperature in a gas column 2. The gas by which temperature rose is exhausted, 
reaches the NOx catalyst 20 through an exhaust pipe 19, and raises the temperature of the 
NOx catalyst 20. Thus, if subinjection is used, the temperature of an NOx catalyst can be 
raised at an early stage. 

[0116] If the amount and fuel injection timing of subinjection map-ize beforehand relation 
between accelerator opening, an engine rotational frequency, the subinjection quantity, or 
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subfuel injection timing and ROM352 is made to memorize them, they are computable 
from the map, accelerator opening, and engine rotational frequency. Furthermore, an 
internal combustion engine's 1 circulating water temperature may be applied as a 
parameter. 

[0117] However, the temperature of the NOx catalyst 20 rises, and by the time it reaches 
the activity temperature of a catalyst, a certain amount of time amount will be needed. 
NOx discharged in the meantime passes the NOx catalyst 20, without being purified, and 
is emitted into atmospheric air. Then, it will be necessary to reduce the NOx discharge in 
the meantime itself. 

[0118] Use of EGR is mentioned as a means to reduce an NOx discharge. Drawing 4 is 
drawing which asked for the relation between the EGR gas rate under inhalation of air, 
and an NOx discharge. This drawing shows that an NOx discharge decreases, so that an 
EGR gas rate is large. However, it becomes EGR gas, and the exhaust gas to recycle is 
inhaled into a gas column 2, without heating the NOx catalyst 20. Since the temperature of 
EGR gas falls in the meantime, the temperature of the exhaust air which reaches the NOx 
catalyst 20 becomes low, so that an EGR gas rate is large, and it will be contrary to the 
original purpose of carrying out the temperature rise of the NOx catalyst 20 at an early 
stage. 

[0119] Thus, in the point of reducing the discharge of NOx, although the EGR gas rate 
under inhalation of air is so good that it is large, in the point of the early temperature rise 
of the NOx catalyst 20, an EGR gas rate is so good that it is small. 

[0120] Moreover, if the inhalation-of-air throttle valve 13 is used, since the new air volume 
inhaled by the internal combustion engine 1 can be adjusted and Air Fuel Ratio Control 
can carry out easily, it is effective in exhaust air purification. However, since the amount of 
the new mind inhaled by the internal combustion engine 1 is restricted and the pressure in 
a gas column 2 becomes low by the inhalation-of-air throttle valve 13, the compression 
pressure in an internal combustion engine's compression stroke does not go up, but there is 
a possibility of carrying out a flame failure. Drawing 5 is drawing which asked for the 
relation between the EGR gas rate under inhalation of air, and the compression pressure 
in a gas column 2. This drawing shows that a compression pressure becomes high, so that 
an EGR gas rate is large. That is, if EGR gas is made to inhale, the pressure drop in a gas 
column 2 will be controlled, a compression pressure is made to increase and a flame failure 
can be controlled. 

[0121] On the other hand, drawing 6 is drawing which asked for the relation between the 
EGR gas rate under inhalation of air, and unburnt hydrocarbon volume (THC^Total 
Hydorocarbons). Since the rate of the new mind under inhalation of air will become small if 
the EGR gas rate under inhalation of air becomes large, it becomes the cause of a flame 
failure and a THC discharge increases. If the EGR gas rate under exhaust air is made 
small on the contrary, when the inhalation-of-air throttle valve 13 will be used, in order 
that a compression pressure may decline, it becomes the cause of a flame failure and a 
THC discharge increases. 
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[0122] Thus, the EGR gas rate under inhalation of air inhaled by the internal combustion 
engine 1 influences the gas constituents under exhaust air, and the temperature rise of the 
NOx catalyst 20. 

[0123] Then, it becomes important to ask for the optimal EGR gas rate for realizing 
reduction of the injurious ingredient under exhaust air and the early temperature rise of 
the NOx catalyst 20. 

[0124] In this invention, the optimal EGR gas rate was defined, EGR control was 
performed and the above-mentioned problem was solved so that it might become the rate. 
[0125] Here, it is desirable to make the optimal EGR gas rate into 10 or less % under 
inhalation of air based on drawing 4 thru/or drawing 6 called for by experiment. By making 
it such a rate, discharge of NOx can be controlled, the compression pressure needed can be 
secured and discharge of THC can be controlled. 

[0126] In the EGR control concerning the gestalt of this operation, CPU351 carries out 
feedback control of the opening of the EGR valve 26 by making an internal combustion 
engine's 1 inhalation new air volume into a parameter, and adjusts inhalation new air 
volume and the amount of EGR gas. 

[0127] In EGR valve feedback control, CPU351 determines an internal combustion 
engine's 1 target inhalation new air volume by making accelerator opening, an engine 
rotational frequency, etc. into a parameter, for example. In that case, relation between 
accelerator opening, an engine rotational frequency, and target inhalation new air volume 
is map-ized beforehand, and target inhalation new air volume is computed from the map, 
accelerator opening, and engine rotational frequency. 

[0128] Moreover, it is desirable to adjust the amount of EGR gas and inhalation new air 
volume so that the EGR gas rate under inhalation of air may become 10 or less % from the 
demand of emission, as described above. Then, CPU351 computes the amount of target 
EGR gas from which the EGR gas rate under inhalation of air becomes 10 or less % based 
on the computed target inhalation new air volume. 

[0129] Here, if it map-izes beforehand in quest of the relation between the valve-opening 
variation of the EGR valve 26 and the inhalation-of-air throttle valve 13, and the amount 
of EGR gas inhaled by the internal combustion engine 1 by experiment and ROM352 is 
made to memorize, the amount of valve-opening amendments for amending the amount of 
valve opening of the EGR valve 26 and the inhalation-of-air throttle valve 13 based on the 
amount of target EGR gas is computable. Furthermore, an internal combustion engine's 1 
circulating water temperature may be applied as a parameter. 

[0130] CPU351 changes the amount of valve opening of the EGR valve 26 and the 
inhalation-of-air throttle valve 13 based on said computed amount of valve-opening 
amendments, and adjusts the amount of EGR gas, and inhalation new air volume. 
[0131] If target inhalation new air volume and the amount of target EGR gas are 
determined by the above-mentioned procedure, CPU351 reads the output signal value 
(actual inhalation new air volume) of the air flow meter 11 memorized by RAM353, and 
measures actual inhalation new air volume and target inhalation new air volume. 
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[0132] When there is less above mentioned actual inhalation new air volume than target 
inhalation new air volume, CPU351 carries out specified quantity clausilium of the EGR 
valve 26, and carries out specified quantity valve opening of the inhalation-of-air throttle 
valve 13. In this case, the amount of EGR gas which flows into the inhalation-of-air branch 
pipe 8 from the EGR path 25 will decrease, and the amount of EGR gas inhaled in an 
internal combustion engine's 1 gas column 2 according to it will decrease. Consequently, 
only the part to which EGR gas decreased increases the amount of the new mind inhaled in 
an internal combustion engine's 1 gas column 2. 

[0133] On the other hand, when there is more actual inhalation new air volume than 
target inhalation new air volume, CPU351 carries out specified quantity valve opening of 
the EGR valve 26, and carries out specified quantity clausilium of the inhalation-of-air 
throttle valve 13. In this case, the amount of EGR gas which flows into the 
inhalation-of-air branch pipe 8 increases from the EGR path 25, and the amount of EGR 
gas inhaled in an internal combustion engine's 1 gas column 2 according to it increases. 
Consequently, only the part from which EGR gas increased the amount of the new mind 
inhaled in an internal combustion engine's 1 gas column 2 decreases. 

[0134] The EGR gas rate under inhalation of air can be adjusted to 10 or less % by 
adjusting the amount of EGR gas, and inhalation new air volume as mentioned above. 
[0135] Next, the flows of control of the gestalt of this operation are explained. 
[0136] Drawing 7 is an NOx catalyst temperature up concerning the gestalt of this 
operation, and the flow chart Fig. of EGR control. 

[0137] At step 101, reading of the data of the accelerator opening memorized by RAM353 or 
an engine engine speed is performed. 

[0138] At step 102, reading of data, such as a circulating water temperature memorized by 
RAM353 and an exhaust-gas temperature, is performed. 

[0139] At step 103, it judges whether the floor tempereture of the NOx catalyst 20 is below 
predetermined temperature (for example, 300 degrees C), and an internal combustion 
engine's 1 circulating water temperature is below predetermined temperature (for example, 
60 degrees C). Here, the judgment of whether it is necessary to make the temperature up 
and EGR gas rate of the NOx catalyst 20 by subinjection below into a predetermined rate is 
performed. 

[0140] Here, the floor tempereture of the NOx catalyst 20 substitutes for the output value 
of the exhaust air temperature sensor 24. 

[0141] When this condition is fulfilled, it progresses to step 105, and when not filling, it 
progresses to step 104. 

[0142] At step 104, since it is in the condition that the NOx catalyst 20 has reached activity 
temperature, or warming up of the internal combustion engine 1 was carried out, 
fuel-injection control and EGR control of a passage are usually performed. That is, control 
for carrying out the early temperature up of the NOx catalyst 20 is not performed. 
[0143] At step 105, without the NOx catalyst's 20 having reached activity temperature, 
and since an internal combustion engine 1 is in the condition by which warming up is not 



20/22 



Japanese Publication number : 2002-180885 A 



carried out, the control for carrying out the temperature up of the NOx catalyst 20 at an 
early stage to activity temperature is started. 

[0144] At step 106, EGR control which makes subinjection and an EGR gas rate below a 
predetermined rate is performed. The early temperature up of the NOx catalyst 20 is 
planned, and generating of harmful gas components, such as NOx and THC, is controlled. 
[0145] Thus, an EGR gas rate can be changed based on the NOx catalyst 20 and an 
internal combustion engine's 1 condition. 

[0146] Moreover, when the NOx catalyst 20 has not reached activity temperature, 
generating of harmful gas components, such as NOx and THC, can be controlled by 
adjusting an EGR gas rate to below a predetermined value. 

[0147] Furthermore, since early warming up of the NOx catalyst 20 becomes possible, 
without cooling EGR gas unnecessarily since the amount of EGR gas which passes an EGR 
cooler etc. is decreased, NOx can be purified at an early stage immediately after an 
internal combustion engine's 1 starting. 

[0148] Thus, [0149] which can perform Air Fuel Ratio Control corresponding to an EGR 
gas rate, and can prevent aggravation of exhaust air emission 

[Effect of the Invention] According to this invention, the EGR gas rate under inhalation of 
air is adjusted to 10 or less %, and the injurious ingredient under exhaust air can be 
controlled, raising the temperature of exhaust air and carrying out the temperature rise of 
the exhaust emission control device at an early stage. 
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[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the outline configuration of the internal combustion 
engine which applies the exhaust emission control device of the internal combustion 
engine concerning this invention, and its pumping system. 

[Drawing 2] (A) is drawing explaining the NOx absorption mechanism of an occlusion 
reduction type NOx catalyst. (B) is drawing explaining the NOx emission mechanism of an 
occlusion reduction type NOx catalyst. 

[Drawing 3] It is the block diagram showing the internal configuration of ECU. 
[Drawing 4] It is drawing showing the relation between the EGR gas rate under exhaust 
air, and an NOx discharge. 

[Drawing 5] It is drawing showing the relation between the EGR gas rate under exhaust 
air, and the compression pressure in a gas column. 

[Drawing 6] It is drawing showing the relation between the EGR gas rate under exhaust 
air, and unburnt hydrocarbon volume. 

[Drawing 7] It is the flow chart Fig. of the NOx catalyst temperature up control concerning 
this invention, and EGR control. 

1 .... Internal combustion engine 

2 .... Gas column 
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3 .... Fuel injection valve 

4 .... Common rail 

5 .... Fuel feeding pipe 

6 .... Fuel pump 

18 ... Exhaust air branch pipe 

19 ... Exhaust pipe 

20 ... Occlusion reduction type NOx catalyst 

21 ... Exhaust air throttle valve 
23 ... Air-fuel ratio sensor 

25 ... EGRpath 

26 ... EGR valve 

27 ... EGR cooler 

28 ... Reducing-agent injection valve 

29 ... Reducing-agent supply way 

30 ... Flow control valve 

31 ... Latching valve 

32 ... Reducing-agent pressure sensor 

33 ... Crank position sensor 

34 ... Coolant temperature sensor 

35 ... ECU 

351 .. CPU 

352 .. ROM 

353 .. RAM 

354 .. Backup RAM 
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jao, rtjjRsasiij&siaiasn-r^^i^tcu. gij«*t 

ffl®hX E GR^4iAt5. 
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©«Riai* £ »ft h tmrnmcmmmtmsizuzm 

msz&nvtmiB&mic j: o ism s nfc*M©a««ss 10 
icm^-ctfsssamst&montf ©*js**u?rr saw* 

m&nmmMvmwkmfio-wznmms-ez e g 

Rfl«£. 

££*>(CEGR#;MW£* 1 0^-H2>h«TtCWfflIL 

■c e gr tfx&mx-r a c £ *4#«£-r zftmmmow 
fmiusm. 20 

■f4»$tf£«5#£JMIU EGRilHjap^TS ££*>«:(» 

[*9W>fiWBfcUWH 
[0001] 

[^©m-r-sec^Bf ] *ife"i«. rt«s«iw©gm* 

[00023 

(NOx) *#{b-r*83t&**a**x-ci>*. 
[00033 c©<t 5fts#«c*i-u rtiiwawoewoR 

tc - > N OxM«*S5KT *8ffi*s|MR3 tlX »,» 4. 

jlTC^N Ox«!*«^iRiail7cStN Oxttffltft £'© l> — >N 
Oxtt8**J*t!6ft-CI,>.S. 

[0004] aJR«7E:§aN Ox»»». B»«*J©1?B 40 
aVCMfbfcJR (HC) ©#&T-CNOx*jt7c3fc/ctt# 
«|-r-6«B«-C*"5, C©j8J?«7cS!NOxM»-CNOx«r 
^{b-4--&/cJs{)«:tta«©HCtiS» («7C?W) 

HCfiJt»©*»*aC>-r^j:«,>©-c > jlfifSHSisHcNOx 

[0 00 5] -73. BRjaST^NOxWaii. ifcASISl 
©^«Rtk*i';->^«Ktb©i*«NOx*!RiRL/. i*A 50 
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S^©»3ft«a*5fiT-r* £(RiRU/cNOx£Sxtm,. 

[0006] C©»»«7cMNOxttjl«*iF«1«S«IKI©Sf 

WD&mkftl* < ft 4 £ * ligf »#©3*BMb1» ( N O 
x) #««jS^NOxftB«K®m<*ft. SR»jBtc§SNO 
x«&tcifcAt-*Pm©£m#ffi< fcofctSttCRfc 
«^NOxM^te©JK3ftrt>fcS*»<b13S (NOx) 

[0 00 7] Ctt6 'J ->NOxJ!*«&ffll>ft:gM?WHb 
a Mifct^rw:. 'j->NOx*fei«©M»l)*a©e 

[0 00 8] U ->N Ox»8lt(Cttr§1*ES&** 

M«l*ffl#C©r§tt^i^fc6*1-ft*£. ^b 

[0 0 0 9] C©«fc5&ra«KC*H,. 4#i¥&2 8 45 0 
5 6-*&*KclB*<*ftfc«fc ^ftF«3i8S«KI©gP5^b^a 

4tiMb0Ht*. RiSEa7ca[NOx)!tS«K:*j^-CSF»*© 
S0R t JSfC rB* 3 4a*fl5cSi|©* £lft»flKnIS N O 
x»«(C®JR;**VC(,>-5>£JRBWb't» (NOx) *«7cT£ 
fc» Kitfi? £ ft £jt7cffi|©« £ £*J8 L- X , iB7C»J©8S 

ttut*9«rr ■*> c t tc ± o , M7tm®mmw&-pw&* 

SfcEfclh. WX N O x»»t*©ia«©<£T©ra«?r!ISfc 
U<fc5£-r£fc©-C*S. 

[00 10] *te, rt«R«MJ!pe.»Ui3nsS*«Mb!BJ 
(NOx) ©«fc<6«-r£:*fffi£ LTt*. rt«M»KI©SP 
SUiBS'&aEnSS^©-S|I*Kl^«S«RI©iR»jSIS^S 
«i*3l*SgW!WI«8l (E GR : Exhaust Gas Redrcul 

ation) mmzmm-rttmimmztixi**. 

[0 0 1 1 ] EGRSI«. J#»#(C^*ftS*85\ 

(h,o) . -«{b^« (co) . -mt&tm (co.) 
r. ^«M©^SK*$w^ffl^©««aL0tR!>'«s 

(NOx) ©*&ffi*3H±&<>©-C*S. 

[0 0 1 2] A. ilBO^i^ftEGRSSJBiU-Cta:. 
F«5««W«©SP»iil5 £ £ «: jlffl-r S EGRiB 

£. EGR3l&l*9*aEtt*J*» (EGR^) ©*«* 
«K-r2»EGR#£*^«fiKStv4««-«». EGRMIS 
SCX E G R ttl it r E G R «r?^*|J-r 4 fc*© E G 
r?-7*eg RaK©jft * tca9:wr«lfiS3 n*«« 
a * ©«H£©&m#&* sntoi. 

to 0 1 3] 

[^*i)R^b«J:^£1--Si««] F«3«S«WI>&«) 
iSfitt U - > N OxM«l*s»tttaffiK:ai L- rt »ft t» 
af>. M«*s««6-l*-r. 9BR4>©NOxW?Wb<*n-r«:N 

ox»*j«*jijiu, AaicfitcattustxiciKft*. -e- 

c-C. rt«S*»IM©*Stti£f^{cNOxtt«*^t8«:ffllS 
±^ 3 -if ?> C £ £ ft S . 
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[0014] NOxMJ£©ffl@£fciipWtJJ?3H±S#& 

mttftmm&KDfuffipi -earn l »*M>»«*_k» <* -e 

S. C©IU**f*m>S4NOxJS^©fiS*Jp*3K:± 

«j*s?§i4as«:*r * s -etc ct* ssKoimM&K £ 

ft*. 

[0015] *C-C> N0xlB!«*s«14fiEt{C«TS* 

r©&ra©Nox©8Effi*jqiiw-f *c 4 &sg4ft-5. 

C©«fc 5 ft <t*(CE S4 NOx©Sftti£<g 

{ EGR#*<fcl/T8t*)W-rfca& < WU*EGR*-7& 

»©i»^ft 4*tt E G R ^-5^SPm©x^;U+--^x. 

r. NOxH««3t»j?§i4sa:(c*rs*-c©B#ifflAss<& 

4. EGR#*fte#iKft.£4&*©JjSH4ft 

0Hc»Ui**si«wjn-r-&. i/*>u smkegr*^ 

4><*-£S4NOx©g|:ti«#£< ft*ttjfcDTft< , (R 

m>t s fcfe)i«ff^*sffiT o . tk'Kvjm 4 ft o h c 
UKUWUMrrft. 

[ 0 0 1 6 ] *Ct. NOj^aflHRRCFNOxIMNKO 

muthff ***a-r «fc«>®*a& e g r**#«>* 

C4**M4ft*. 

[0017] **»9o:. ±ieu/cj:^ft«^©raiaK:aE 

#T ft 3 ftfcfc©T?*> 0 . nJKMWD*Mmt*tttc*s 
MK*JMBicafltJh*3-tt. a-o. -5-©Wia©NOx© 
-5tt«teraB?a£©8E£lx 5 ? ft/ a >(Dmtitii±-tZ> C 
[0018] 

<*ffl*«4, MiBrt«S«MM-*l«ai*©/cS?)©«Kif43!)ii 

nrnztitcwowmmtit »ft e. ftt»is*8tc?ia«»4* 

#a s n/c*w©an6t««(cstJ i >-cmssmw*t s £8t<D 
*ff©^is«:#iJ5e-riji»isf35ftD*iJ3e^«9:£. mriBrtiiaia 

*a«u s?issMw^<bWj«*sffitt«atcaiL-c^ft 
<. to. uiBrtaMiw^wssti-cuftt^ttctt, 

MM«ff 5 £ 4 6 (C E G R l o fe > h 



(3) &M2 0 0 2- 1 8 0 8 8 5 

4 

VCTttWW l/TEGR^ £i*A L- fc. 
[0019] *»J!«:4M,»-ctt> SWBrtSSIiMtCKAS 
ft **^©«&»£-$- StRSNK 0 JU1 b . EGRM 
WfefrS 4 4 fcK(RfU89#©ra#*iJffl>&*T 9 C 

[0 020] C©«fc 9 {c«fiSStifcrt«S«IH©»«HMt 

•?-cSHb<*ft*. F«i«$«»l>&«iiSf*©SPmMKb^ 
■^sttfiflttcai/r^ftir^^fctt. 

10 S*4fc»©j^^rtjiR«IW©»l5rt^i!ll»Snfcflfc 

n/c«sf4ii»fifrt-cjBS«iL,gpa©iaEt*s±srs. c© 

[0 02 1 ] rt«S«BB*6*tHSnfcSPft©-a!J 

taUEUfttcmHRSti. swat*/* (egr^) 4ft 

oT»r»£&tC^gKiRA<*ftS. EGR^BB6 

i^-r^c4«ft< . m&m&i&TZitzmzzi,. 

20 WCS9RM^t«J (NOx) ©fS^MJ&sjipfWSftS. 

[0022] CCt, NOx<Dll^*JWW*4lf»9jft 
tCfeO-CiS. BWW© E G R U(im> 

EGR^«^J37jNSmi4*Al». 
[0 02 3] Sfc. tk*Uft9#*£J9'*'S4. rtflS&M 

«:®Asn^if»©a**fWiffi3n»isrt©iE^3i>iffi< ft 

*fc»«c, rt«Mil«©BEItfTB«:*JW4ffiB]I*^±^ 
30 *T. C©<fc5ft4#Ktt. EGR 

*p*n-rsc:43ji'c#s. 

[0 024] C©»^. EGR#*»teas*Sl.»t24-E 
«IBE^ttA#<ft5**, m«S«^«±«:ftS4. fp^a 
*««i!>-r 5 C i tCjBH Otc^Kic J; 0 9J*t *©**&!« b 
*3R* (WT> THC :Total Hydorocarbonsi-T-S) ifi 

[0025l*fc. E GR # *:W*r5£*te J: 0 fc^ft < 
ftS4ffi»BE^3^±»Lftl>C4tCfiHLfcifeAt«:<fc 0 
40 THC*Ji»ttIfi. 

[0 02 6] CCJr^tC. rt««Mici8^$ft*!Rm<f 

ttt©ss±s«:i5»-rs. 

[0027] *cr, 4»9!(ci)i.»'Ctt. 5?»»S««:S 
•tJW«*aift EGR ^^«^« 1 0^-— fe> h «T-C* 

50 [0 02 8] 
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smimmv&itmKzmmsit.c-oi > -c mm^crn^ x 

[0029] an*, KzmK&ztfrfmitimtmm 
[ o o 3 o ] m i icnkrnmm i ». 4o©3ub2 % 

[003 1 ] ftJftfttM 1 SSUS 2 ©«S«gK:iEJg«& 
f4**lif-rs«S»4i«S*^3%«Arc^. §*K*4i**t# 
3ti. «S^*gf3eEE4-CSET-2.SE^ (=i*>u- 

;frf ■5>=>*>U-.0'JHz>lJ-4 aiW3fttt6ntl> 
S. 

[0 0 3 2 ] lwi3:3*>l'-*'4H: > *8*sKttil6«5 Srrt- 
LTjK^siO^e <kaLjil/Tl>.5>. C©&*4*>7'6 

s. 

[003 3] c ©J: 5 nfcj&*4«*f^-ett t * 

7 > * $/ +• 7 h ©@« v * fjw»w<> ^ e ©a#**~- 

«B»«H>^e ©A^tt^fciiSftfciais h Ktucfoo 
fcE*-c«R*4%ttffl-rs. 30 
[0034] siriasR^Tjo^e^^ittiiisnfc^tt. 

«S^*&«5 4/M,T3*>U-^4^«t&$4a. 3* 

> u - ju 4 tcr msa * -csff s tt-c&sus 2 ©«s*4* 

[003 5] ^tC> 1 Ktt. «ft*U**8 **!g& 

StvtfcD. 8 ©#&«». £M«f2©*R«£ 

[0 0 36] MSB!»Svtt« 8 tt. ®»«9 KS&ftSft. 40 

Tl> S. lffliBi T if V —i-tfv 9 * 1 0 «fe t> TSfe©R« 
« 9 (Ctt. 9 rt*8feffi*-&»*©W«K2«SU 

fc*Sl«-)f%ffl^T*XT7 0->-* 1 li. »»» 

[003 7] ^IB!»**9 tCfctf*(R»t*W 8©S±ifc 

ccttair-sswiKtt. ^»*9rt*ife»-r*ift5i©8fs 
**iH«5-rs®«K»)#i 3*iRtte>4va>*. c©» 



[0 0 3 8] iirfBxT^P-.*-* 1 1 tSifiBiJ&SU&D 

m 3i©raicftB-r*®«tt9fctt. spa©**** 

+ ) 1 5©3>7'U-;tAi)';>^l 5 asMKWfctt. 

5 a«t0Tift©>Rme9K: 

«. trfBa^u^i^^^yi 5 artT?ffltts*vc 

iBiaiaofclR^^Sp-rSft:*©^^^-^-^ 1 6 

[0 03 9] C©J:5K^3ftfc8&Ufc-CW:. J7f 
V-i-tfy 9X1 OlCdKAbfceRai.tt. &xT5"J-± 

«M)W»«*#IH*3*ifc«. !R»S9«:/rl.-C3>7- 
l/^A'J^yi 5 aicmXTZ. 
[0 04 0] 3>^l/!»fA-)y>J/l 5aKifcALfc 

a>:7u?1f*^-JU©|llS&C£orEE*IS3ft-2.. MiB 
a>:7VyiJvM?s»ifl 5 artrffiffiSft-CHfiStft 

»ft«8K:iftA-f£. ^#«8 KjfcAUfc&Stti. « 

[0 04 1 ] -7?. 1 1 8t!)S« 

i^Sn. Sf»K«l 8©&&«#0jnOfc<,>gMiW<- h 

[0042] mmfmm 1 8 «. unBa^ii^tti 1 5 
©$-br>/N^^>yi 5 b i^sntus. s?ia* 

-fcr>^>?y>yi 5b», m$8Ml9±mt2ti> C 
omfMSi 9«. T«£fc , rH*L&i^7 7-«:£i»;* 

[0043] B«8BPm« 1 9 Kti, 

sfswbwsai 2 0 «t *) Tmvttmm i9wt 
mmm 1 9rt*siEa-rssf«©^«tiJ;b«:»i&b/£*«, 

jfl&-fe>-*2 4 i^mowiten-rt,^. 

[0044] «riBL/fc^«!SJt-fe>^2 3Rtf9l5tiaK-fe 
>1f 2 4 J: 0 Ti«©^»« 1 9 tCtt. 1 9 F«3* 

8£jl-r-5>^»©Sai i S:88®-rSgf«iK'3^2 13&5SW6 

nr^s. c©»»«[0^2 itc». ^ 
-cfltii£3nrf*SPa^ , 3#2 1 ZMMtiMrirmsmQ 
mTi7*~x.-Z2 2&m.K)ttVhtlX\,*i>. 

[0045] c©«c ^ tc*fixsn/csfa*-c«. team 
«i 8*>e>*^a*&*i 5©>-t>«->j?>yi 5 b 



[0046] BuSB^-e^^i^y 1 5b*>6SMS 

$mmm2 o Krw##*)&#£i$*xtti£{t;stt*: io 

g&Ui. awut DTgm&O* 2 ih:j:oT««*w 

[0047]ifc. 1 8 i(R»tt«8 

( Kzuzmsmmmmm (egrjibs) 2 

«3tt-Ctr».&. C©EGRiII8 2 5 ©&>£«:«:. *fifc# 

jm2 5ft*8Lm?Z%m («T> EGR#*<!:ftrr 
■5) ©i*«*£!rrSiiatiSSS# (EGR#) 2 6*«S 

we.nri,>s. 20 

[0 04 8] BiJSBE GRil882 5 (C*jl,»"CE GR^P2 6 
<tO±iS£©3Wa(C«. iSEGRilB2 5rt?:dKji-r-5E 
GR*'^ ?r^±p-r-2> E GR f - 5 2 7 €>*lTC> 

[00493 c © j: 5 K.mt&2 titcmfmrnmrnm-c 

tt, EGR#2 6*SW#<**l££. E GR3IRJ2 5ifl& 

mm ttt*). wm#m 1 8 tezmM? s m »©-s&# 

finEEGRjlK}2 5 / ^i3SEAl'. E GR 2 7 £&T 
iRMfc«8'^*5Wl*. 

[00 50] *©BL EGR^-52 7"C«. EGR» 30 
B82 5rt*«Eji-r4EGR^i3fS©^«<!:©iai-Cj» 
( 3aft^fton, EGRtf^JW^iPSflSCitCft*. 

[0051] EGR3IK2 s*ftbxmimm\ s^e. 
^ftes^aaEsn/cEGR^ij^ a&»fc*8©± 
6ofcnr# fc*f« iffi <T 0 2 ©«*« 

[005 2] CCT, EGRtf^fctt. * (H,0) 
-fMt&Jft (CO,) &£©«fc5fC t SW»«t4C 

4a-CU4fc26. EGR#*#iSl£SW'K:£*ri*ft££. 

s^iR©«*Siais*5<£«>e>n, vxmmmm (no 

x) ©»4*!ii»MSh5. 
[0 05 3 ] i?(C. EGR^-72 7KfcliTEGR# 
^»H3til.i, EGR**^a*©»S*iigT-rS<t 
it>lCEGR^©«:f»^jffl/h3*l*/cfe. EGR#* 

ifcttt*. 50 
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[0054] *$moBi&t<ci%m%.mtim2 
[0055] mfmitmm2 0 ». jt7cSfl©??aT-cgf 

»*©Sl3RK<t«S (NOx) *8Mfc-f SNOxteJrca 
-5. C©<fc5frNOx*»i<bl,-CW\ jglRSTcMNOxto 

m^vm&Tm. n o x&B&sf^t^-r scim* 

ifi. CCT«!80a3l7cSNOx«i«*^(K:WCSiWr 
£. WT. gMaSWtM8t2 0*mWM7iMHO>Sm2 

[005 6] WmMTGMN Ox«!82 0 tt. «Atf. T 
^S^SrffittiU *«DiMc±«C. #y?A (K) . *• 

h y £A (Na) . y^Adi), 6l,<t*-<sS/9 
A (Cs) 2£©T;l/2; rt>J9A (Ba) fcb 

< tt*ul<i^A (Ca)f07WJdfflii, 5>#> 

(La) *>b<«-f ? h y 9 A (Y) ^©#±«£*><E> 
iSlR3ti;fc4>&< it> l^i, S£ ( P t ) 9E©*fc&f5 

T^S^e&SfflttitC^y^A (Ba) £6£ (P 

t) tz®&uxmmt!tizw&mKMHo>im%m 
tcm-fxmwtz. 

[0 057] t ©«fc 0 K«)&S*lfc!R»S7cS!N Oxft* 
«2 0B. KK«jt7cS}NOxM«2 0K8SA-T*9f» 
©K^K#»C>£S»gMa*©£3&BMt'f» (NOx) 

[005 8] «UB»tcISNOx««2 0 t* % 

«S7cSfNOxM«2 0KifcATSgMa,©K3fiig£*M& 

rvtctitimiBi.L'c^tcmsiimm <nox) *ata 
1-5. -e-©^ m&tpticmkKm (ho ^-^t^ 

(CO) ^F©«7CfS^*!#ltO'r^tl« > RSatfcSN 
Oxttl2 0«. ^!B«S7cMNOxtt[«l2 0A^&tH$ 
nfcS3RH-fb!gJ (NOx) (N,) (caTC-ttL^S 

[0059]^ &»«7cSNOxWJ«2 0©NOxR8t 

[0 060] 5fer, tR»S7nMNOxW»2 0-C«, ^ 
5RiajB7cMN O xttSS 2 0 tcSiEA-r *P»©2E«Sl:t^ 'J 

-i<2mttte^xm&tp<mmm&&iiiizt. 02 

(A) (CTnSnSi^K:. S^cdKjr (o,) *iO,- 

i/cBO'^j^-ce^ (p t) ©aii±{c«f»r?.. m 
fttpo-mitmm (no it, a# (Pt) <Dmm±-c 
o,-*fc«o i - ts.&Lx-wntmm (no,) 

?Z> (2NO+0, — 2NO.) . —Mit&X (NO,) 

«. (pt) ©^EJi-cistciMtsti. vm-<*> 

(NO,-) ©^-CfflWSBlTnSLN O xM^ 2 0 (CURiR 3 n 
fSj. (Rjaa7cSiNOx«J«2 0K:(RJRSti/c1ig»^ 
(NO,*) tt, BMb;< 'J *5 A (BaO) tfe^LT 
fi5K^*y^A (Ba (NO,) ,) =&?^J?S;-r ^> . 
[0 06 1 ] C©«fc^(C©iaet7cMNOxtti«2 0«:«E 
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4»©**»*b*r (nox) tmm<(*> (no,.) 

xm.MM7tMN Ox»«2 o kkhxs n*. 
[0062 ) ±33b/c<fc5&NO*®iRftfBtt. flEASE 
S(©£*RJt#! 'J ->&Mft,X$> •) . fioiRajlTcSSN O 
xtt»( 2 0 © N O xtRiRf&fe #8*0 C * 1>PR «3 JKtft 3 ft 
S. Se-o-C, Ri«a7CMNOxl4«t2 OtcaEATSPSI, 
©£«Klt# U - >^«SJ:h-C* 5i*tt, SfettifTcSSN O 
xl^2 0©NOx(ftJtJHfe##fi&fnbfct>RB»5 > #*W»© 
gmWtitWl ( N Ox) ^SlRjftjSTcMN OxttJg 2 0 tC^HX 

sn. m&#&hgmm<tyi (nox) #i&*3ft*t 

[0 06 3] CtUCWLT. ®»a7cSNOx»««2 0 
•Cti. ^»ja«7^NOxll!li«2 OfcifcA-TSSMR©!* 

mi&m.&&~F?z£, a^(Pt) ©£?mi:«:*H>-c- 

BKbSsfl (NO,) V>£J8M1)m'J>TZ>tcib, Mit'*V 

(BaO) iSs^LTUfciSBN:*^ (NO,") ifi 
MicrMit&H (NO,) ^-KjbSJft (NO) ifco 

[0 064] KfttttClMt** (HC) ^>-g? 

IMS* (CO) m>M7Ci&Wjt&&Lx^inte. -eft6 
V>M7Cl&ft&&& (P t ) ±©B0ft (OrifcttO 1 -) 

SRiafjlTcSN OxMME 2 0 *> Steffi 3 ftfc-|!Mb33R 
(NO,) B*{b23ft (NO) (N,) tcMTctS- 

[0 06 5] U^X, ®aS7£MNOxM«2 0 KifcA 
T s»F»©^«Sit!&s«ift^ttSitX» >; ^ffi«5Jfc <b fc o 
T$»#©ffi9Kii£#<£TT S i i (C»7cSd©iia*i 
iSEi-Si. «aa«7cSNOxJI««2 0tc?RiRStl-CI / ^c 
S*BMbi|» (NOx) #fltttiRC«Kc3ft. fc*-C8«jt 
5cSNOx)i«»2 0©NOx5R»R(fe**S|?^SnSC<b«: 
ft*. 

[0 06 6] tC5r. rtj^m##W*!8^iE3ft 

ifi <) - >#B3v two mwmxmtim < fts/c*. 

ft-SSSRHMblSj (NOx) *HRj8S«7cSiN 
OxH0«2 0K»iK3ft5c F*i«S«BBl© 

%wmmmm&E$mim. 3 ft s <t . rjkjItesnox 

M&2 0©NOx«iKSttfl#tt*aU 3P«*©^3RffiMb 
% (NOx) #8Ua»7cMNOx»*«S2 OfcTllltSStvr 

tc Aaw^fictb $ tix l * 5 . 

[0067] IttC. |*3«S«M 1 © <fc 5 tt^ — tz*JH«KI 
-c«. :*tfWW>»EtW*K: tel. » r - >£«SJ±©i£^£t 
#*K«3ft, -€-n(cic;i;rA8iJ^©jW5««K:*JC»rSf 

»©^fcb# 9ft««5cSSNO 
xflM 2 0 ©N Ox!RJKflfc*J*5|&ffl LS^. 
[0068] ge-oT, ftftMKIKI 1 *s«»*8MflMESn-C 
l^-S^tt. l»ia«5cMNOxl!!M«2 0©NOxift«R«6* 
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«>, ®MMtcW> N O >fm 2 0 (CRiDJ s titcmmmt® 
(NOx) ^fifcWRCXSTcSti- 

[0 06 9] c*uc»u ^mm<DWMicmi\*amm 

©BWBIH b3£» tt. IRiffitTcM N O xftUdK 2 0 «fc 0 ±SK 

©stsoiK*i«a-r4S^tf(ca7cS!i/c4*s*4 (e») 
*>6»«#^«&*&sn-rsc ££«**). «tittji7cS!N 

OxDtSI 2 0 fciSAT *SFfl©i*3Si*B££«T 3 H± 3 <t 
10 i4>icai7C»J©«S ; S:i9f«t>'5<fc'5K:Lit. 

[0 07 0] BrcffWtlMMfttt. 13 1 3ft* <fc 5 
*c. ^©«7L*sgFaVKS 1 8rtKKtf ct -5rt«R«M 1 © 
> 'J > „ K KROfttfetl, 3f5t©B8#EJil±©«!; 

©S7cS!l«i|i&i» 2 9 ©jfcttJKKtt 6n^ffl7C»J«»&it8S 

2 o rt*aar4**4©***«iw-*i«MB»F3 o 

£ > C ©jjfatHll^ 30«fcO ±?jfc©»7cSriJ«t&«8 2 9 tc 

20 saw htixtmTmmm 2 9 rt©js$^©i*ji^j2»r-r 
>&>i»r# 3ii, msm*w&ft 3 0 «fc k> ±*©S7c^j 

«*&K2 9«:m»)#we»nSEil7cSiJ«*&882 9rt©E^J 
L tcMSMS^* saTciPJGE^* >lf 3 2 

[ 0 0 7 1 ) M. »7gSUW»#2 8 ». KSTOfll*!*^ 
2 8©*?L#Ste5*£«l 8«:*jW$EGRaiK2 5£© 

g^fwa <fc 0 rift-c* ^x. mfmm 1 8 k:*jw *4-o 
©tt«©*^sptc«<>ifit^isf 2 ©gm'K- h icmmt 

[0 07 2] Ctltt. «7CSIJI«»^2 8*><=>«»*3n/c 
mm (*«S©j«MSHS») *EGRIK2 5--iSAtS 

©*?*±-r 4 1 i t tc . &7ffltfiam&s 1 8 tc» * 
[ 0 0 7 3 ] ft. a 1 iCTjkrmxit. mmem 1 ©40 

©»j»2©5^ 1# (# 1 ) MfS2*i»fSie*l 8©* 
^S|J£ftfciS^fiai«:*'Sfc«b > IS (# 1 ) S11S2© 
h«c«7cffiJ«»t^F2 8*JK»P#W6n-CC^ 
40 j&i. 1 * ( # 1 ) a«2m©SUB2 1 8 © 
ai^-SS£*«>>fil,>fit*tC*4<b#» t -€-©afSS2©Sf» 

3. 

[0 07 4] */c t SJ15«^lJ**f^2 8«, ->U>^ 
IF K.&f$,S1ntcBl7r;Lrj:t,*V + 

S^*P**SPJfflbT:a7SR)i)l»*^2 8 3t«^4p$n<5,J: 5 
50 [0 07 5] C ©J: *»7cSU«l&««t-rW. Sfe*iSSI 
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^EPflosns. -eiz-c. a tSWHW;* 2 8 k ehjjo £ n s 

^©E^tfM^EW-kKjt-rSi. fla&cffMI&F 2 
[00763 S7cm*l#f : 2 8^6SfSvtt« 1 8F*3^i« 

[0077] C © J: 5 tc L-TJi5fiK a *ifc y ? ^JRtt© 
OxMI«2 0Klt«3ftTt>fcftMNfclll (NOx) 

liistooasi <N,) (ca7&rici(ca*. 

[0078 ] -£©&. ^BHS#3 0#ffl#3nri»&*4 
^ 6 *> e>a7C»J*8^F 2 8 ^©S7cSiJ©«^^ig»r 
<*n-S<i. «?cS«JifiSt^2 8fcEPttJ$4a.S«Si^©E^3!»i 20 

m& v . £«u*« 1 8 ^©ii7csu©^«p*i#± <* n * 

[0079] fcLfca^/cJ: 5 (C*BRS ftfcrtjRHara 1 tc 
(ECU : Electronic Control Unit) 3 5tfftR3tl 

-co*. c©ecu3 5b, rtia*y«i ©*«*«*>« 

[0080] ECU35K11 3*>U-;l/E-fe>t4 30 
a. J.T7P-^-3? 1 1 . ©fwagMz>-y-l 2, (RiR 
«E*Hz>-yi7. ^Jfttt-b>^2 3. 
2 4. «7SWEE^H2>-9-3 2 > 57>^Va>t> 
t33, *S*>t3 4, Tf42JUMaH2>-y-3 6lf© 

•te >•?•© til^lS#* s E C U 3 5 (C A3) 3 *1 * «t 5 fctt o 

[008 1 ] —73. ECU3 5tCtt. tttt*M#F3. 5R 

*2 2. EGR#26. i£«WSS#3 0. ffi»r#3 1* 40 
#««E<t*rt-bTSa*3ft > ±etsfc#lff*ECU3 

[0082] CCT, ECU3 5tt, B 3 tCTjrT «fc "5 
K. 30ntitt'<;*3 5 0fc£oTllEKStt3tifc:. C 
PU35U. ROM352t. RAM3 5 3i, *v 
?7^RAM354i. A##- h 3 5 6 <b. tiit)# 
- h 3 5 7 i*fllA2>i<t fcfc. SHEA**- h 3 5 6 
JC»|*3 tlfcA/D =i»<-* (A/D) 3 5 5£tfX. 

[0 0 8 3 ] Wl&AZ>#- 1-3 5 6«. -7 50 
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a >-fe>-y-3 3 ©j: 5tcris*>\>m*ijm<Dm**tiit) 

PU3 5 l-t>RAM3 5 3Natflrr«. 
[0 0 84] 8?IBA*^-h35 6«. =J*>U-;I/EE 
t>t4a. x77P-y-*l 1. »£UaaHz>iri 
2. «jR«E&-fe>lM 7 . 3a&it-fe>-9-2 3. SMS 
S-fe^-9-2 4. «7cJWJE*Hz>-*3 2. *ifi-fe>-y-3 
4, Ti'-fe;l'S*-fe>'y-3 6. 3*©«J:5&C. T^P^« 

■^sc©«-^%tU^-rs-fe>-y©A/D 3 5 5*/rbr 

A#U *ft6©fcH;*>{g-#*CPU3 5 1 *>RAM3 5 
3^SKbT-5. 

[0085] «rsam*7i<- h 3 5 7 «. «m**f#3 . 

-522. EGR#2 6 . itJUH&F3 0. «»r#3 1 
*fc«WE«*rt-l/T«*S*l. CPU35 1*>6H)^ 

EGR#2 6. KMBF3 0. *SU«3tWr^3 1^ 
[0 08 6] WIBROM3 5 2 tt, IMHItS «MM 

r s fc»©«Mi4i«ww»^ - * > . o ^ i 3 *»j 
*wp-r*fc«)©eKRR0Map^-?->, e gr#2 e & 

MSlt4fei&©EGRI6«fflJl'-?>. tftjafijESNOx 
))«fl|2 0(C(RlRSn3fcfflRlMfcW (NOx) *SMfcT* 

o ©B*{twe «t &»#£*??fi-r s tcitxmmmmm®* 

[0 08 7] Mf2ROM3 5 211. ±IBL//cT^';^- 
S/HV^a^AKttA, S«©$«ai-5'i'^ : S:K1«l/-C 

pmmni^mmmtKsm^m 3©e*§sei© 

Mm*7ik?®M& 0 ^IBKWifiBl^ ^ ^. rt«R«B3 1 ©« 
<S^«8t8P«iK l 3#2 1 ©S»Mtti©Wff*7*TaSt 
iKD^HflOWWPv^^ rt«M»Rll©a<to'KJS<bEGR 
^F2 6©B«M*i©IHflR**"rEGR#HlflBWap^? 
7*. 1 ©iWEtmiif7C?RI©g«aStt]« ( *> L 

<«. SFa©g«^«RJt) i©H^«r*-rjl7c?W8S»n« 

m®-? v M7t,m<Dmmmiia*tm*m&fi3 o ©bb 

[0 0 8 8] mTieRAM3 53«. S-fe>^6©tt^ 

^#^>c p u 3 5 1 ©»***»* fciatfrr a. 8?iBas» 

MIIIER-C**. cne.O'T-i'B. *5>^^a 
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[0 0 8 9] ffi&;*v9Tv7RAM3 5 4\Z. F*9tt*t* 
M 1 ©SM£fl*±& *>^-5f *fiBtt Blt6*^F»l%tt©^ * 

y-c**. 

[0 09 0] WSEC PU 3 5 IB. 858BROM3 5 2tC 
IB« 3 titer 7 'J a >:/ a ^ 5 Afcfif -> rtirff L 

r. MigQMfi. SMttomp. e 

GRIWKSP. NOx8HfciW». t«JWIW«IH**5llEfT-*- 

[0091] wab . ^«b*mw»-cb. c p u 3 5 10 

11*. SfcT. JKffiMf#3fr&«M3ftMB*«*We 

[0092 ] ft*Mlt**tft£-r SflteB. C P U 3 5 
IB. RAM3 5 3tCK«3ttTl>S*W|B]|g&<!:Tf 

■bjm*-fe>*3e©ta*fli# (7>**iw) 

*ffiT. CPU35 1B, MBMIM*M0-7 * T^T * 
-b^ U STiB*IWi!fe«tRCmfBT * **M£fCttl& L 

S. CPU3 5 IB. 1770-^-* 1 1 . .g&tSK 20 
•fe>-9" 1 2 . *ffi-fe>-«f3 4«<Z>tHftflHHMFCCS-?l» 

[0093] «M«Hita*fe£-r«**tt. c p u 3 
5 it*. m\mmm&*mw®~? » -?^t * 

***B*J«%»ta-r-5. CPU 3 5 IB. xT7P-y- 
£11. K5UaS-fe>1^1 2. *iat>f3 4*Offl* 
******* - $ £ U-Ce(fie***Ri|!4«BWB^W*«iiE 

u jmnftjmMnmmttfuer^. 30 

[0094] «5*4«»B#Mi*RiF4*W^»!iA^SS ti 

ht. CPU351B. m&mmm»imtJit**>*# 

* a >* 3 3 ©tUftWWMEKfWUNMtt 
f$83£-gCb ^jA-CflMBMWM 1 3 K*tT *!«&*#© 
EPttJ*P8#lT C P U 3 5 1 B. ttS*4*S#f 3 tC^T 
4ffitt**CDEPftl*5l*#L fc*jft*>6 ©g«ISHffljWi«B 

*73©EPJ)D*fM:-r*. 

[ 0 0 9 5 ) ft. JttffiMitMrcfct'rrtKMPI 1 ©« 40 

mm&T a Kii/jHEttBK*«*a*t*. c pu 3 5 1 

B. ?K»-fe>-^3 4©a^(i-^«^. fltSF«3fflSIWR* 
©3>-7'L/'?-!f©J:^«:5'7>i'^i»7 h©BK££ftl 

ffiLTfl*r*lilM©fWttflW*'<5 s-*tvx 
rtjSRWW 1 ©a«r^ F*ws»*iwa-r*. *t/c. 

C P U 3 5 1 B. *Bt©T-f F*H»S*B«T-f F* 

[0 09 6] SMKOtWCU:. CPU3 5 1 
B, ffl&tt. RAM3 5 3tCffittSnri^*RIHe» 50 
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tTZ*A>W8.±*WL&m?. CPU3 5 1B, 
PUS 5 IB, MBgtHMKQ^KKttf&lyTdHft 

«**«^9jbt**»x-* 1 4«:s«to , r*. *© 

BR, CPU 3 5 IB. CMRO^l 3 ©aHR©**** 

tbb-c. anKDMuao^iaona&sffMUtto^ 

[ 0 0 9 7 ] tf«eOflmPT». C P U 3 5 1 

B. 0U.B. AJMHNH 1 #!*«*&««©«*«»£&««: 

* s . m^rtffl t - * #4mwkc * sw^ft £ 
[0 09 8] c©»^. njKBHi©ftff*sJt*;u * 

nK»iei/T«wwwt«**iwi3ti4citt5. *©« 

*. rt«Bl«M 1 ©»J*«*atfll]U 1 (DWkifi 

[0 09 9] JfctC. NO>4WfcmrrB. CPU3 5 1 
B. (RaitjcSS N O xfti& 2 0 (cSSEA* 4St«©asasit 

*j±«wtc)si»j«H-cx/-j^i'W (mm) ku 

[0100] >Jj ^tM-Ctt. C P U 3 5 1 

B. ffiKOJMNMcy s.^^^W^W«BWf*« : 3WRSSt 

o-ct,»-s#>5*p*«jjij-f&. c©';j«/w>ww 

ffSMFi 1/-CB. l»jaai7nSNOx(W«2 0*s 

ffitt«3»tc*4^. psyaa-b>t»-2 4©w^«#tf 
[oion ±KL/fc<fc5ay v=s-^a vmsmrftk 

fl=a*JteUri»*£«SSftfc*§AB. CPU3 5 1 

b. «jc9i»»^2 8 tph*>*4 *mKm.7tmtczm& 

**WS < SfciPBS^P 3 o *mm?i> C £ tc «fc 
0. (Ra«7cSNOx«(l2 OfciftAT S8f»©£«5Jfc 

*-B#e«)w:ff«©B* u » ^aawfctr *. 

[0102] AfftfttCB. CPU351B. RAM3 5 
3tClB«3*l-Cl»2)*Mia<S». Ti"b^HllSH2>-y3 
6®a73«-^ (T^Hs^Hffi) . x77P-^->l 1 
©W2Hi-«Wi ((RA2SU1) . ttMSWW«»*lf*a 
-T. Htc. CPU3 5 IB. WgfiL-fcfllMlEHte^ir f 

■CROM3 5 2(om7bimiimmm^9^rp-b^ 

0. 9f«©2E«tb*^*i5»£$tifcS«y »^aaift4 

-rs±t?-i:>««!:ft*ji7ew©asa* <e«aJttat) *» 
[0103] »u-c. CPU351U. fl5ias«astti» 

4;0^-3ril/t:ROM3 5 2 ©ifcWMB^NWiSP^ » 

^ r * -fe * u . mjmmitft 2 8 jjp a«ss^*© a 
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t o 1 o 4 ] mmsmfts ovmmm&mmwtiizti 

Si. CPU3 5 1«. i?K«SS#3 0*BB^31±?,. 

corns. e^e.p±i±j^ tiitm&oamtfim 

fflWJbfciil/. «^#Ji**f#2 8#M#-rS. 
[0 1 0 5 ] CPU 3 5 1 tt. jfcWW85#3 0«rM?f3 

6 iiuaEg«M#ii#rH#*ifc-r * <t . m*m& 

*MM#2 8'N©S7cSiJ(0«*&*5aWfSnSfcSb > «tc 
*MM*2 8«:Enfln$ti€>*Sts4cD£E^^HB#BE*j«<k)&: 

C0106] c©£ 5 tcjifgaiBs^f 3 o *sg«Hj^ra 

8*>6PSv«ei 8F«3^»8»3nSCt«Ctt5. *t, 
T, jItcJFM*^ 2 8^««? ftfc jf7nj?J tt . ®m& 
Hf 1 8CD±«E3!Pe,S(Etl-C#/cSfai<!:SS"'5^-o-rS«'J 

[0107] CCO^m. ®MMtuMN Ox#$I2 o 

A"T *»»©£«&]£». tb«Wcc^t^Jtiir ry->j 
■TCilC^f). JiJ-C !RiaaS7cStNOxj!!B«2 0*iS* 

HMO* (nox) ©KHxiatHi • &7tt*itKtcmmm 

[0 108] EGRftOtS-CU. CPU35 1tt. 
RAM3 5 3MmZt\XK>i>WNmmtl.. *ffl-fe>"9- 
3 4©W2rti-«t (<$»*fflK> . T*-feA<R!&-l2>-*3 
6©W^m-^ (T^-bJUHK) «*%SS#itiU EGR« 

[0 1 09 3 ±ffiL-fcEGR*fl1»^tf*#i Lttt, # 
iPTkSS^BifSjaKJWiK:*^. i*JttS«IW l 

[0110] ±IBbfcJ:?>fcEGRlW^tT^#fiS^ 

Lx^^n&btcm^t. cpu35itt, mmmn. 

®>t T ? Hz ^MS t jt - * i L, X E G R^MflEM 

9 ^ r * -fe x l . «fiat»wiH£»syf«rier * -fe 
jHJ§«(c*tjE&ufcs*EGR?i=iaflt*jwi-r5. cpu 

35 111 B!TfEB«EGR#MftK#j£L;telBtt*2>* 
EGR#2 ettEPflrTS. — _kiBl/fcJ: 5&EGR 
#J8PllfT:&##J££: L T U I > £ «5E L « , CP 
U3 5 1B, E GR# 2 6 t*«Wi«:fiM»r'« < iWfSP 

[Oiii] cct, *»w«:*»t,»rtt. i*j«&«Kli© 

tettfifiSaf-cN ox«j«2 o &mm&!&icmvx 

title, !R&*©EGR#*«£*ffl£LTgE&4i©« 
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»«**{b*u ik, nox«j«2 o*^jB«:ffl®± 

[0 112] feTF* *#6?l3Kffi*EGRMilK:ot,>-cidi 
[0113] rt^iM 1 0ttttftfftUNOxttK2 0# 

ygttjaaic^bru^t^/t*. NOxWi«2o*i«njib 

[0 1 14] eOJ^tttttttCfeiaTU:. g|5W©N0 

xtj^t3tirccNOxj)«fl!t2o*jia6 < A-swccj&m 

10 StlSCitCft*. 

[OllBlCCr. NOxM0«2O©?a&£]pJ«K:i: 
SS#5fgil/t, 1 ©I^tS^K:*!**** 

W^T**. c©J:5K:)KSR?f«-c«SI4*i«S43-i+5© 

n s ftfcttfcmsus 2 rt-caas lsus 2 i*i©#*i&a* 

1 9 £«9 NOxM»2 OKSBIU N0x*«2 00il 
[0116] »««©«RCXi«S*B#)t)!tt. Tf Hz^PBSE 

ttmmn&t tmm*x.imm*mnt ©Hff*f» 
v»^tLT*5*ROM3 5 2 tciatss-a-r*iW«, ^e- 

£#-C*S. Mtc, A^y-^ibrrtaStSMl©^ 
[0 117] LrfPU. NOxftB«2 0CDiaS*5±SL> 

^©sttfflfttcat-r -s * "etc s®tt©^ia*^s 
30 ££•*>. ccDiatcgftasn-SNOxii^fcsn-rtcNOx 
««i2o=&jiau > ^^t&wsns. -ec-c, c 

©IW© N O xSPHi«: e ft:«rffij«T D •& . 

[0 118] NOx8Elti«£<£«-r**g£0-CEGR 
©«ffl*s^lfe.nS. H4». »5l*(DEGR^W^ 
£NOx»fffl*£©IH#«:*e(t>fcia-C*-5. C©l33tP 
6, E G R I, > S £' N O xgf 

sct*s«s. L/^u. EGR^i^orwugn-rs 

NOx«««2 0*»lJ»-r-&C£i5c<a«2 

rt^iRAsn-s. c©ia«:EGR^x©fia[«iST-r5 

40 ©r. EGR^^Si^3!»s^:#l,»K<i:'NOxW!«2 OKPJ 
-SgfSl,©fflafl*<S < & K> . N OxM<« 2 0 *«Wc 
SBE±#f3"«±-5 £U^^l5J©Se«>K:SrS C £ £fc*. 
[0 1 1 9] C©«fc5«:. NOx©^ffi**ig«-rSt 
C^^Kfcl-^TlJ. »ai*©EGR*f^Sfll^«^:#C>S 
£'fil^. NOxj|««2 0©*»!fifl[±^£t> i 5.#JC*i 
t,ittt. EGR^«-&«/jNSmi£^^. 
[0 12 0] »«iK»)#l 34tlt5i. 
«B81fcRA3n.S»rSUt*S8S|-r-5C<!:*ST# t SB* 

50 Hm&Klftl 3 CC«toTrt«S«KllK:!RAStlSff 
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%<D*&mm s nsm 2 woKiam < & * tctbic . ^ 

EGR#*«te#**^iai«JI##»< fc£C<!:# 

<5T*ttKNU EffiEE^iWBStt, ^*«H|H|-r*C 

[0121]—*. 0 6 te^*©EGR 
**8t'ft*3R« (THC:Total Hydorocarfcons) £©RHfc 10 

*£ffl-JR#©#M©«£j!MNS < UZiclfoVZtekVWim 
OTHCSFWJI*ii«Jjp-rS. 

[0122] c<DJ:S«c. (*J*S«M 1 tcrftASfifclftSv 
*©EGR#*«teM:. #»#©#* JS^&U-N Ox** 

j«2 o©aaLh»ciarr*. 

[ 0 1 2 3 ] * C-C. #«£f3©W»£#©<E«Ri'J'N O 20 

)«Mt 2 o ©jpjwffi*j^**s-r*fc«>©*ja& e g 

R #*«l£*3Stf>-5, C <i:*s*R t tt Z . 
[0124] *^tC*JC»-C«. 1I4EGR^«^ 
•e-©«^i>iSJ:^«:EGR«iJ8P*tf^±IBiai 

[0 12 5] CCt, f^K:<fc9#&&tt/da4 7JMia 
6«:»-^t»T. *38ftEGR:tf*»£tt. »«t"©10 
a— fe> h J£*T<": •*-£©#"*?* LAv, t©<fc 5 
•TSCiCCfcO, NOx©SfW*ttl!WrSC<b3&s-C*. 
^<!:S47eBEIiBE*4lt«-rSCi*sr*. THC© 30 

[0126] **Sft©ffJ»«:«a E G RWSP-Cl*. C P 

U3 5 1B, ftmsm i otoAmsmz'*? * -*tv 
aas^E gr 

[0127] E GR*f7 ■* - F'< » ?fW8PTti. «*. 
tf . CPU3 5 1H. r f *^B8fl[^«RllEHe»:«*^' 

*i©M^*^fe- : 5'i''^'fbbTfe*. *<D-?V?bT>? 40 

[0128] ±8Bt/fc«fc 5 tcx 5 a >©«* 

*>6eR»4i©EGR^«l^. 1 0/<— fe>hfelTi 
&SJ:5K:EGR # * jt&i>%A*r$«*8SI8-f 5Ci 

*c-e. cpu 3 5 n*. »asnfca« 

RA»r»«tc3S-3C»T««if©EGR^«^l 0-^ 
— fe> hfelT<b^*J:^&S*EGR^X«*JIWr 
4. 

[0 1 29] CC-C. EGR#2 6RE«R»JK*)?f 1 3 50 
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(DWimitm. t nmm 1 toa a <* n s e g r <t 

cr>|»«^^r^2t»^iH(C «fc «3 JfctfrC -7y^{kL/ROM352 
(CtBttES-lfr*iW«. S«EGR#;*»cS-3t,>TEG 
R# 2 6 ROTft»8 0 # 1 3 ©H§#«%ffliE-r £ too© 

t UTrt«R«M i ©&*p*fiiS£}jn2.-cfcj:t,>. 

[0130] CPU351I1 SSfSB»Hi3n/cM^«iE 
Jl«:«^»-r E G R# 2 6 0^13 ©H#S 

e g r ^^jRso-iRASfma^ssKT a . 
[0131] ±i&Ltt^m«:£t)mmm*.m&MBi.v c m 

filEGR^I^tShSi, CPU35U*. RA 
M3 5 3tCiBtt3tlfcxT7U-y-* 1 1 ©tti^J«# 
ti£ (^©«A»rf«) tlteffil/. ^©SLMftSl* 
<!: aSJRAfrSUii *Jt«-f 
[0132] BJ8ELfc!3£©iRAm«#@«RA*rat 
*«fc94>ttl,>«tett:tt. CPU35 1B, EGR#2 6 
*Bif5e«H^S-tt. IR^KO^I 3*9f!£»l«^S# 
C©*£, EGRS&2 5*>e.l»»ft*8^«EA-r 

SEGR^t*say>u. ^•ti(cj«;i;'CF , 3«s«M i©m 

(S2 WiCBRASnS E GRHxmtm&T& C LtCtt 
Z>. *©*S*. rt*R*Ml©StfW2rt«:iRA3n^fr^ 
©*«. EGR#*#^Lfc#/&}Wja*S. 
[0133] -35T, HSR©«A»fSUI*s@t»«A»f«Jt 
«fc 9 2H CPU3 5 1U, EGR#26*fr 

5©ltH#S-&. 5R»«0^P1 3 4ff3£«H#3-tt-5. C 
©«te, EGRiilS2 5^P,l»m«*8^i«A-r-5EG 
R#xmttWtiaL> *n(CjSDTF«3tt!l«Kll©»lB!2F«i 

tc®Asn4EGR^/^«*i*tai-rs. c©*s*. 

8B»l©&ffi2rtKRA3n**»©jttt. EGR^ 

[0134] ^©.fc^tcEGR^ailRAtrSyt* 
SBi-rSCiK:«l:«3iR«4'©EGR^«|^*l 0;<- 

[0135] ^k:. *$m<mi&(DMWy a -tco^r 

[O13 6107B, *5U6©^S8«:#s N Ox»«W 
fflS^EGRWJS9©7 0-^ + - hS-Cfei. 

[0137] ^fsT'l'O 1"C». RAM3 5 3(Cfe«. 
S4VCI> -5. T f ^^MK-^ISHaiHEK©^- *©«*& 

[0 1 3 8 3 Xf-v 71 0 2-C13:. RAM3 5 3(ClBti 

§n-ci^^*B*ms. stsyas^©^-^©^*^* 

[0 1 3 9 ] 7*1 0 3-Ctt. NOx«ii2 0©J* 

ifttfdfJtfiS (m«3 0 0*C) WT-r?*0. JLO. W 
msm i ©j"fe*p*«jt*^«»!S (mtfe o-c) 

-C*43!pS*>©*!l5t«:tf ^. CC-Ctt. BJ«W«:J;SN 
Oxll4«2 0©#jftRO f EGR^«|-^*9f5£W^-felT 

[OMOlCCt. NOxfcB«2 0©*filief»jaffi 
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[0141] c(o^imtcbx^im^^^"j^i 

[0 14 2]^7 i ^104-CB, NOxWi2 0^ 

[0 1 4 3 ] 0 NOxftH*2 0#r£ 10 

fct,M#3g&©T\ N0xft4&2 0£#»*cr£tti&«*t? 
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* -5>. 

[02] (A> «. ®j8ai7^fNOx/j!Wi©NOx®l|X^ 
#-XA£|&iprrSH-e£,.2>. (B) RjKS7c£[N 
O x«8«© N O xfifc ffi y ti - X A * ft w r S SI r * * . 
[S3] ECU©rt«S»(££nVr:/n7*E-C*£. 
[04] ^Rtp©EGR#X»^<!:NOxPfcHS£© 

[ 0 5 ] UN**© E G R £ SUSF*9©ffiSiE;fr 

£©M<i&*ijVr0-caS. 

[06] »Sv*©EGR^*d^f<b**K^b*3!a«t 
©RH&£jjV$-0-C*.5„ 

[07] *mWK&ZNOx!&imS.&fflRVEGR 



TO 1 4-41 ;z ^ «, *7* 1 OB THrt SlBSfrftt rKF fiR # 

L y A **• ** i S\ / j s 1 \J \J v. Krf. v BBU rj^>fl J /X. v-x E» VJT rv /V 


l • • • 






£ * * ' 




Ovfefcftfi9 r» m^ttflMj&^rfns 1 ! \m v TUP 
ux«s}*6 u ^^^^ffa/^l^a o4lv x7c, l\ux 4 l no 








4 • • • 


• ^ U* — )V 


L 0 1 4 5 J C (DdZ 0 &CL/T\ N OxHXf@g2 O^cFRjKS 


b * • * 




iMHH i /nj-frHftfcr* Jfc-^l v-T" c r P *7 gfrlg-*- X y 

1 C/JC\Jl5vCS^W*X ^ t U K /7Afl!Ht3LSTo C 


D 




£#-C#£. 20 


18 — 




[0 1 4 6 3 £fc v NOX&MS2 O^ffittfiKtCjSLT 


19 • • 






20 • ■ 




SCitCctO, NOx, T H C^OW«#XJ&#Offe£ 


2 1 • ■ 






23 ■ • 




[0 147] EGR*-^£jl»T£EGR 


25 ■ ■ 


• EGRilSS 
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• CPU 
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• ROM 
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**n»*ffirfr h 3 *w l #H6 h 3 * gtt 

**D»«fflm h 3 * wr i *tft h 3 * a i& 

**o»ii0a h 3 * wn *«s h 3 * g «j 

C72)^# /ha 

**Dl**ffl rft h 3 * »T 1 h 3 # g ft 

(72)ffe93# 

**0m*BBTSh3^WJl#Ml h3*lHIb 
(72)#fe*P?# *fl$ 



F £ - A (#:%> 3G062 M01 AA05 M06 BA05 BA06 
DA09 EA10 ED08 FA08 GA01 
GA04 GA06 GA08 GA09 GA15 
GA17 GA22 

3C065 AA01 AA03 AA10 GA01 GA05 
GA09 GA10 GA12 GA18 GA27 
GA41 GA46 

3G084 AA01 AA03 BA05 BA13 BA19 
BA20 CA01 DA10 EB02 EB16 
EC02 FA07 FA10 FA20 FA33 

3G091 AA02 AA10 AA11 AA12 AA18 
AA28 ABO 5 AB06 BA03 BAH 
BA14 BA32 BA33 CA13 CA18 
CB02 CB03 CB07 CB08 DA01 
CA02 DB10 DC01 EAOO EA01 
EA05 EA06 EA07 EA15 EA16 
EA17 EA30 EA31 EA34 FA02 
FA04 FA06 FA12 FB02 FB10 
FBH FB12 FC07 GB01X 
GB02W GB03W GB04W GB05W 
CBOeW GB10X GB16X B\37 
HB05 HB06 

3G092 AA02 AA17 AA18 AB03 BA01 
BB02 BB13 DC03 DC12 DE02S 
DG08 EA05 EA17 EC02 FA17 
GA01 GA02 HA01Z HA04Z 
HA06X HB01X HD07X HE012 
HE04Z 

3G301 HA02 HA06 HAH HA13 JA25 
KA01 U03 NA08 NC01 NC04 
ND02 NE13 PA01Z PA10Z 
PD15A PE01Z PE04Z PE08Z 
PF03Z 

4D048 AA06 AB02 AC02 BA15X 
BA3QX CA01 DA01 DA02 
EA04 



